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PREFACE

The project of the regulstion of the Huai River, wliich embraces
large verts of Kiangsu, Shangtung, Anwhei and Hongn, destined to
cxercise a profound effect upon the livelikood of milliions of people,
After the Ceutral raecutiv. Cormiltee oI tlhe Luoning teiig _esscd,
curing i e Decond I'lerery Dession, tre resolutivu to comglete in iive
veoars the necessary work which is based on the data end maps procured
in the _.ast eighteen yerrs, the liational Gevernment took’ to ep.oint
tre luei Iiiver Cormiscion end set fouirtl besic rinciples sud ilstiue-
tion with the purposc ol caryyimg ocur the 2lein »itlin the ellotted
time 1linit. The anxiely of tie Cenil:el Govermnent over the living
conditions of the people dwelling in tre Huel Liver vslley should be

honestly eppreciated,

In order to ngke a good vegiuhilg 0 €ilvri wes Bpel(G il thc
eleboration of o woxidng plen, Witk Lio jenesel screncs e Litrezio

outlined by scholers snd erngineers becomiig more or less out of dste,
. a
resurveyving work rad to Tie uni ertaken, 3gecjglsts were thereiore
enlisted snd in due course of time, two surveying _sitics vere Or¢a~
nized asnd sent ovt {o the fields, Under the direction of ire Chief
Ingineer, an inspection psarty traversed nany localities in the velleys
of the Ilugi liver, the Grend Censl, Yi o, Shu Lo, Yen Lo, Sze Lo znd
the Yellow ldver, After one yesr's continuous effort and stesdy work-

ing, the Chief “ngineer wirs eveniually stle 1o drew up the report . .
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Wo 1 which glves proaects of flooa cortrol, ns vigaiion, aﬂd irrigation
for the Huai River System, ‘and is illustrated pr01used1y w1th dlagrrms
and dreavings. The Conmlsqlon tten decided to convene a specirl con-
ference to ¢ive a final touch to the glgﬁntlc project and to this con-

ference corie pepresentdtlves of tle four Provinciegl Govermments, the

Nationsl jieconstruction Commission, the Vengtse River Commission, the

Pamine lielief Cormittee, end seversl specidists pérticularly interested
in the conservancy problem of the Fuei River, together with the members
and engineers of tle Commission, After » lengthy discussion the
report was formally sdopted vhereupon the Commission submitted it to
the liatioral Government, As soon as necessery fund is reised, the

work will be carried out,

o sum up, the flood problem of the Huel kiver Velley Las long
been ¢ source of serious concern zrd much hes been ssid to solve it,
but due to finenciasl difficulty solution work hsa to be posiponed
from time 1o time, Loreover, the “Tosier seid than done" attitude of
certrin peonle Yes alv:vs worked as e handicep, In tris connection we
believe in Dr., Sun Vat-sen's stctement "lerder 1o know then to do®,
Wow with the =scheme having been duly prepered we shell endezvour to
follow teachings in Dr, Sun's book on "Interustionsl Development of
Crins™ and ho e in the immediste future enocugh fuud could te okteined

to carry the great project to success, thus relieving forever tle an-

- xietw of tre people in ile Fusi River Valley. On cending tlre report

10 press, I iske the libertyto sdd trese few porcirepks iu the hope

that my countryvmen would ¢ive their Leesrty approvel,
Chigng Yei-shek
Mankin;", Januerrv, 1931,
(11)
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Letler of Trensmitital

Hual T¥ver Comnission, Zngineering Puregu,

Hueiyin, Trovince of I iesngsu,

ey Ol, 1030,

President Chicng, lsi-shek, Cksirmai,
sna 4hre Yonor:hle enmters of tle Corrigceion,
~enkine,
Jirs:

J Teve tlhe honor to submit rerewith ile first mumber of oificisl
technical neports on the projects to effect the flooc control z:¢ ihe

imppoverent of nevigetion and izizigetion ol the vwhole hHugi Kiver
3 £

- 4- .
s'sier.,

In 1rst June, by tre cyder of tle ".ptional Government, 1 vas
spnointed concurrently tre Crief "nginecr of 1lis Comrission snd Com-
missioner of ike =ngineering “nreru, Zeeing the rervy dulies this
imposed on me, and the Governrient's enxiety in the jgiion's lLeconstrice
tion, 1 made every erfort to enlist the se:rvices of {he erginer ring
sayeclplicss from different perts of tle couniyr. . “he oifice of the
nreau was successfully esteblished in July in the Ceoitel., “Yen I
aroceeded to lugiyin to orpeinize there the Chief Lngineei's oiiice
1th its two deporiments, engincering oud surveying, Swo surveying
corties were =21so subsecuently formed rnd sent to tle ficlc, After-
werds, I owent on en inspection tour witr seversl en; iueers L0 carmine

57

et closel rind the different rivers, including the Yengizelieng, Luai

(133)
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River, Yellow River, Grand Canel end the Yi, Shu, Wen, Sze Kiver., In
the meantime, the avsallable topographical and hydrologicel dats and

records were csrefully collected and snelysed,

After gresping the genersl charscteristies of the region under
question, &nd the hydrevlies of tre Iungtze Leke, comprretive esti-
mates of different projects to. serid {lood weter of the luci iLdver
either to the Yang tzekiang or trke sem, vere mede, Surveying pariies
were also instructed to rieke surveys slotg tre most possiblie routes

eontemploted,

On Nov, 20, 1929, Prof, Otto Frehzius of lenuuver University,
the Consulting Engineer of thé Commission, ar ived st .rnking, 1
went with him to the importrnt rivers end localities, s1.d shoved
him 211 aveilatble meps and records, After holding conferences with
our engineers, s»nd corefully stmdted the problem, he wes finelly
able to stite his opinion as to the most economicel and prectical
projects to effect the solwption of the provlem in his regorti., bB:sed
en his surrestions s1.d the field dsts, the suiveying viork being
finisled in due course of time, and then furtler investip:stion and
desifns ere made by ny engineering stef'f, The result of tire Study

is contrined in the present report,

Pert of the schemes zre bzsed upon the forier records znd meps)
therefore ttey are subject to change wren complete surveys zre made,
With the sccompliskment of surveys snd records of tre frr-siphted

men in the st decade snd tle ciperiences of 1lc foreign zud netive

(1v)
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- engineers, this"repbft, it is hoped to set forth awfight wegy to the

solution of the problem of hand,

Respectfully submitted-
H., Li(signead)

Chief-Engineer,and,CommiSSioner,
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Clepler 1 Gﬁner" Tlateneont

The deterioration of the nptulnl loier course of tne ftuasi River

was not begun as comrionly belleved with the yeark1852 when»the Yellow
Hiver broke through its benk at Tuﬁg—wa-sn;an in the PTOVLnCé ot
hionan and migrated~to the‘north. 1t was'really due to, the gradual
s1lting-up of its bed froﬁ“tréunuggtze Lake aown to tre sees ana the
admission of tre Yellow River_ihib it long ago. vuring the liing ana
Ching bynasties, nearly allrthe f1ver authorities were pusily engsged
in elevating the water surface ot the laxé in oraer to reserve enough
water to help thé ailution of Silt-bhraan water ol the Yellow Hiver,
for if the lake were not eIGVHtea no wster ot the ltuai River coula
cnter the Yellow River at 1ts outlet near huaiy;n. In the meantime

et

the Hual Iliver had, however, slrezay mate-the San Lo aown to the

Yangtzekisng iis main course of flood escapeway. The sbandoned bed
proved to be useless as soon e8 the migration or tne Yellow laver

*
happened, as no single arop et water coula ewver psss through 1L at

that time,

The first rian cellea to public attention to regulcte the hHual
River was Mr. Ting-hs1en of anyanp. I'e dia not succeea to get any
support, The late r, chang Chien was tne most ounstanalng men to

‘»

pay sttention to the quequo

He, establisﬂau the bi ang Huel Con-
servancv pOard, whlch waes” suba qnently reorgqnizeu 1nto tne hual

Rlver burveying Boara. *hls b ru‘lesteu Irom 1912 to 1946, pna haa

o
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has been surveyed to cortain llxlt uy t%e dlnlexen1 orbcnlz vtions,
such as 11 Lﬁuu Grand Cﬁnal Board, Fuad- chg-Hsu~Hel opograpbic
Surveyin? boards‘ Anhwei COﬂSGIV@hCy yOnrd end Shantung Brand Canal
Boérd, For tbo ge reasons, the number of Leps ﬁnd records in this
reglon is rost ~bunde nt in comp971son with oﬂler rivers of thlS coun=
'ftry. | It is the r(<ult of tbe CUntinuous eficlt of the lpte for51Art-

ed men, to wlom vie slould not p(so w1tlout mentlonlng ¢ WwOld,

;anQ sclemes have ﬁeen drewn up by the evbineexs either in this
country or abmoad,k uck ps the Ked Cross Lngineeis' hepozt of 1914,
John R, Freemun s,neﬁoxt of 19 0, Kieng Fuei “Conservancy Loerd's ke-
port, Anhwei‘00ﬁ§§TVan¢y.BOard isepdrt*aﬁd tre former Natiorzl Con-

qervancy Jureau 8 report, hr. W 1ung chu of Kwanyung District wrote

a. yreﬂt de(l about ths wxobl(m. Hls "Tﬂble ot Annuel Events of the

Uy
&

Hu(i Rlvef uystems“ is a nlece of very le bozlouv'worg,

It is due to thé continuou§ fibhtings of the no*orféus gencrals
in tle comnrrv‘°1nce tie" eo((blls}vent 01 the Republic th:t the con-
struction rorks of 1}9 TP{UI tlon of the nugl hiver hss not been able
’-to carry out, 1noglte of th(/ﬂttenthH lies uald'to it In 1928, the
¢N9tiunai Reconstrucﬁion Commissioﬁ gpoointed =& CON’Jtie€ to mcke &
'coliecfloa of t}e ¢1Ler turf cnd records of t?e haei Le&ul ‘tion pro-

e

blem.'” A pann}let Celled ““eport on the *ecords pru keps in Connec-

tion wit}r the Lu@i iver I'roblen® wes issued efterwafds. The g

%

tional Government finslly peid its etiention to this metter, end ap-

pointed in successiony in Jenuery, 1929 tweuty members, to org: nize

5
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‘the Hual-dl%&?rCOU@ISalen;'”lthltPe Tresident as thekéhpirman. The
three buzeaus unde: tle Cormniisc 1on, thet is, the Eurepueof Genercl
AfTsfrs, the Dureszu of Pin: nece cma’.th‘e Bureau,of*Engineéring, were
esteblisl ed suoce381vely Prof OtLo Erwn21us of’ h<nnover Univer-

3

sitv wes 1nv1ied?to‘~ct »s #Pe consu;tigg englneex, mlth & six month

'con+ract, and he "rrived at Fankfng Gn ?Ot” Wovembér of tb't'* 2.

i

‘Althuvg} rebelxiéns hqve been brOLen Olt fzom tlme to tlme smnce the

y{"

orgwnls;tlon of tle CONPISulOH, the Govelnmenu‘bas heanwhlle spcred
no effort to the Hation's recolistrw tion wmrk. Thie Commission vas

encoursged to push on its work for the istion's benefit,

Tenuatlve technicel reporto h@ve Leen alavn up dedllng '1tb cer-

Ctain ~spoets of the probleu,ﬂogch st

Lhe Iydltullc of the Hungtze Lukb,
Wateraﬁeculrementk below the hungtze Bake.
5Iungtze Ls}e as a utorwge and ?%SO a,Flpqalbetention
' Ke%eiv01r, e 7
Eréqueucyoof Flooas of the Hu{i hive;;
"?fojecfxof-Esc@pGch‘ihyovgh the.ieo Two ié?es for the Luei
' iiiwféz4; o : eff ,
‘Fstime fe of ul@;Vchon for!a Chcnuei 1n the Uld Yellaw
- Tiver Red;' " |
‘iP11T1nPry‘uvtlr ie° of HACE Vehlon oi ‘tle Uutleb to tre
aea-le the: huel nlvel,' | 2
Progqct of(ﬁiyexting looﬁ Wctex tlzout thie Bheyeng hu to
| the Geé,tfv | .
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o

liemorandun on Shentung urei¢ Cenal DPreject,

In esch tent?t1VC pzogect, g;ye: locetion of cifferent zoutes
s mndé in OIrEI to COrneETe the cu‘ntaty of erﬂi}wuyk for trhe {in:l
selection, Ot séeing thet thc;most poszi%1c pouteé to divert tte flood
woter of tre iwei niver;:fé those By wéy‘of the 1o I'eo Lekes end
L.waen lHo, surve”ing garfies viexe sent to thoece plices, lopogreplic g ps

*

of‘lﬁ?,‘OO ﬂld 1: 10 OOO ocaies vere rede., beside thesé deteil surweys
of the sites for regulators e 1ocks et Clhiengpe, Sheooei, angchuang
etc., were PISC méae. Tofings vere tﬁken ¢t e:ch site of thre contem-

plated atructures to revefl tle uPO!rglouno COl(lleNu.; All those

rniatters are connectea to thegfln{l meke-up of the scheme,

I'rof, ﬂranaigé haé aléoﬁéXertéd all his effort sud timé in work-
ing up:djfferenﬁ'ifﬁjects, poing elong Pérmouiously with ouy eu_ilnecrs
for tle wkole,pcriod of Lis staying i1 Chine, Xven thuug? e wes pre-
vented {romn visiting #11 the places’in the“hﬁai iiver territor:y on
cccount of the dlstlthHCC of tbe Jtl@lllwhy ney<1thelesu, w1th tlie
ald of 1lre rbundqnt NMaps engd recoros of the rcglonAunuer cuestion, sna
elso the qxpl@in:iions of some:offbtr engiﬁecringAstéff who zre quite
familinr with theyloéalycbnditidns,.he was clle toﬁrew up & lengthy
report, which ié very cormpiete in its nituie, In his reyort, the
flood cor.trol me%sures of the‘uwwen anc midele luel River together
with the tributtrlcs, the utlllzaflohn of tke *usngize end the Wisg-
hen Lekesy t}e CONStJIMﬂJAHI of the ovtlet: cl.en..el of the 3¢n ho, the

3

reaulatlon of theu,,Grand Canal, Selt Lcnﬁl end ;liwen Ho, the

v
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improvement of ‘the Nen,'oze, Yl and uhu Rlvers, and the sclemes of
navigntion and irzi ‘etion, are ?ll aellbelwtely demlt witl, lioreover
e also wrote nnothe; ropOrt on the ze ulptloh of the lellom River

from 211 "VCll ble date end records, -~ . o,

c

' . ' . 3 o : '
The prineci ¢l pert of the sc eres ik this rejort is the sime as

in his, since in working up the pian, much investig:tion enc delibers-
v ] o -
tion were exercised by ovr engineess in 1ecching the most economicel

snd effective solution for hoth purpoves,  +he ouly difiesence in

~the two reports cnsisﬁs in sone nmmériCal &ssumptions in celculetious,

¥

As sooll as the )r1n01gle oi tle schene is woxkea Out, deSigning work

¢

begins accordingly, such es es1gns fox tpe f100d ch :uiel, moveble

dems, shivn locks, etc,, esch be;ng:meszgned in dlfferent trues ond

natériels for comperison, «or these reesons, ss soon ¢ this report
is rpproved snd :dopted by tlie Commission, snd fund sveilcble, con-
striction work cén stryt without deleay. %he melin _oints of the scremes

will be summerised in next. srticle,

Article 2, Outlines_pof the Project.

The main Jurpoees of tlie regﬁlztion oi the livedl idve: mstems
are for floodrcontrol ﬁna 1rprovehent of ncv1g(t10n end irrigetionyg
while the dévalopment of Water-“ower is o seccudcry one, - ¥lood
'_uxoblom skovld be nOlVPd before utilize tlan of t}e w(ter Tesource
is possible, lere we nLeund pey rttentlon to the velue of two lckes

the‘hungtze and Jishei, on the Huei River end Greid Cenal respectively

5
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The seme 1@les th?w bdve roxqed contlnuous conflicts between tre
peonle living on»the’bpposite shores should =lso be ouly conisidered

in this conneétion. Any oné in concerneQ+With the problems oi flood
detention, n,vlg'tion, iIll tion and water-power, shovlc ¢t first
thlnk of the poeSlkle reservowr sttes. Onlm through existence of them
thelr solutlonjbecomes Pos smhl@ f Hence fle key of solvigg .the pro-

blem of Huei *iver fegulat:on‘l;es_in~the well utilizetion of these

o
vk

nrturel reservoirs,

"he beneflt of wate: Zin irzightion'lann tn incresse iiSkQIOOuC'
tive power is /ell-1nown to 8ll, anothef im;ort&nt fector in its
power of nroduction is often neélect, thet is trensportefdtion, 1n
the. el Ieglon, the onlv thoxough fere €AlS ea is fhe Tientsingukow
Hellroad, whlch is ng tur 1Jy 1nsuf11cnent 1r sezv1ng such & vest
ares and pbpulation. The under deveIOQment of 1noust1y and com-
meyce, ithe povprtynof the;gene?el'publlc,;and the bendit disturhance
are ﬁll due to the sad conditibns of cbmﬂunication. It is only
througk t}o regulation of the “ucl hivey s:stem thet gll these reverse
conditions camn be mended,  Jith tile sugply of chesp weter powel end
low rrte of wéter ﬁreight,JWhithisecpnmﬁed to ve only from one~fifth
to one-tenth ofﬁﬁhpt of raiLroéo t%nnspOntatiOn, Vincustryf can be

Y

flovristed, mhe proiectq contplnsd in t?ls report includ  the
flood co1'trol, fkv 'Fnroverent of nav1g tlon cnc 1:11gctlpn, ezch
bein; declt with SOHewhat in deteil, while weter pover belng lefl for

Cfurther investigriion. The mein items sre sunnerized cs follows:e-
. , T : ,
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l;) It is tofﬁrgvide 03 the'NUQi iiver a-princfja} fleoo chennel
througi the Sén He; kgo-yu Lekey Sh:ogri‘Lske, LiocLiykou niver to
the Vrngtze Ilwnt. Thexflood disch;rge tixougl-this4c}fu;ei is regu-
la'ed so that if 111 ot melke the weter surfree of the letlesr river
o _ X , . -

.hir%er then the Il f L of_1921. At its }ead)‘néar,CLiznﬂp;, mo-
vehle dems w1ll be constwcrgr ?s tle r(gulzuoz. Ao soon v tre wo-

LS

ter Tevel of the angfzc lnC:C{n(u to *he L W. st?ge s in lwed, E

nert of tles g:1¢s wiil be closed Sd'PS to 1ii it ihc’pisc}rléc down Lo
G4,Q00 c.nhe.*and ;é;soon s the Yengtze River receeﬁs,'thﬁ aisch;xgb
con be IHCT€<V uplio‘Q,Oooro.w.s. vhicl is the highe ,L,ljwit itre
3(~u11:ﬂw>* alwikfloo(ﬂ«b?;1nweieaawr ﬁéﬁjgwmw-bfo:,‘ Ty ibis “9'1.., thé
cisclrige of T}weehﬁpi.1x) tle %ﬁufﬁfzgﬁ}miénﬁ‘zfill,}3@ yﬂ{&ﬂl:tecf et will
and “ﬁll nei bﬂdgﬁg(r t}e.lvtteryhy:&isck:xgimg ¢s nuch o 0ssible,
icr iS‘t?C'CQLijiFﬂ pxisb%d afJ;;eeent. -Léﬁceijé flooc coudi-

3

tinn of the Veup

~~

zé_ﬂill ids ?Gauéed; too, ~ithe cost oi coli- 1ncti o
for this E1r§;ql js,ﬁer:nlow, sitice rogl piyt ol it'ljéslix the 1l es
crd Ylow lendy, :“d itﬁ:nQui:es only two alle< on beth Oic;s Lo C1£qte
tle mecdicd chisiel, -Lgnd ;morng 10 1.ove t&&n lo,OOO,uOu rou in tlc
repion of 1,0 Tro Leles (lae Yu and I'no 341{) Leen be‘reclzlneo citer

tle diles ”Je lullu.

Y After tle cehicugoeryesulertor in col structed, e viter suirfcoce

‘e

notle iu:ngtzc{l&k( cen be nisintrine (L l;.60m in“tlie orcineuy

time, gng not lover tken 11,00m, ten rer€l* nrrwing'écrn for tle
. ’ iy L

sr17 of mthi ining nevigotion, iheslgke In tris wey een furnish

r
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E

”°be usﬁd ;s“detcnflon L:sin for ileod
: F'“ge}e ieke VIll be o] t;eﬂ te the
%hékftlﬂe Tke Yexytz(ilrng is ngt / d\n;f
,éthe 1nflov to *he ly;

fiéke béing

less t}dpiﬂ OOOf; 1ator 111 be ppen

_poqslblg As soor'ps theninflow is incrersed

%

‘«to dlec}nrge.ﬁs mu¢h ps
f .

~;to enu over 9 000 cLL ithen p¢11 of the g te \111 be ulUb dova to

¥

“iimi athe ohtflo“ to 9,U/O é'f»e,“whlla‘tle €xcest 0u€htlfy 01 1niiow

11& be«rrt Lne in, the lz:e., ﬁesé ‘on the st maerd iiooe peck of

i ". -

15,000 c.n.s, Lhe nedes wny %1me of ret inlng the 1nilow weter is ‘¢bout

. ,5 h'

K kS

'5 dzys wiihhan nm01nt v(r;es from zemo up# to 6,000 c,m,s.. The'

1ake*furf<ce willk, be [

flood chan el fo tle 1att61 Wlll be llrlteo to G,OOO c.m;s. in the

crlilcql mo%entf ﬁnﬁ tke leke sfrface ”11¢ be llkeJl e Ligker, that‘

_1s 16 10m A Thls m111 be,tlé rarést hr3yeﬂln@ and wlll not be met

3 o

‘Wlth oftenrr th an: once mnel OOQ'ye‘xs. ‘f.enotlez oxtlet to the sec

'

15 vJOVlaed 1n +}e future* 01 thc IUal when funo is evgileble, this

.‘analtlon w11¢ stlll bo 1m§;oved

(3

o &
5

4.) It i neces’e y to &1 ke tke IU“I “1ve1 nbove the Puengtze L&ke,

nnd 1tq orin013@1 trlbuterles, sancs w1th the flect tonogkaphlc feaeéi

A

ture af’thoqe rmvexs, no othez merhod th,n the al}es will be yractlcél

e

B B [ - 3 : A,
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: . "
[} .-
4 :
w . [
N oo
K g oy B
. f
bt Sk
s s S H, . 3
S 3 G . L . T, : o
SR N e S (9)
. 4 : S B . A N
t‘ . : AN g m
.i L

fqr QonﬁrQIthé.ﬁ}e“flOOh,watCI. The Huel river yloper wlll be

uch gs Hung Fd, Yin ho, e1 Ho, ahlh Lo, H51fel Ho, Chlen Ho, Kwo

1 . !s-

Ho,‘fwel ho, To no, and paxt of Teifeil }o s}oxla ¢lso be dikead,

s 'chpnmel cog eétion‘W1ll béieifected,af Sucﬁ weces gs the points of
A : e pos

bonfluenCe pf The Hual witl Vin Ho end KEsifeil lio, Sévefgl tributaries

'Ch;en Fo, Aelfel ]o will be cGrbined info tke Iwo Lo tefore

thfv join'wi t}C‘Lupl ulver Severel cnipffs £7€ 180 necess;ry et

“
8

&

.1otg1‘ze..uhnhochlen, Ckaockl cklh ¢nd renglel city., ierr Shuengkou,

ibe uai River WlAl:bC COhdIC €a 10 tie Hungize Lelre ot Lihows .

itk ng - ”m;‘ ‘1e-hills; Seyerai YisC 8y where ille crosse

sect 16n of t]e Hudi

,--

iv “is not brosd erovgh ill te widenec, such

4-.\.

3 vs H“L{h@}OU,‘"PﬂC{’I ze; Fengtpi, T )u, Leihorowy Anhu(lckl, ete,

T}o Lrldfé of q, 1 n.n. at ;etgpu will he Jrovided w1nh» 0(1110”(1
S, ’ i, .

0 )ei ¢’ALQ,

N

vents of the Liddle

sed 1o\fefaih tcmaora-

»,; .

Thoee l‘CP“Vw}P*b 110 dzclxcge *o:k by

1

"grﬁvi*”'le possi le, §*( o 19 dreis edby neens of gusg1ug; Bitrer

wird wchrpor ot?€r sovrce of" enerey crn e vecd for ~uwrpinlg,
NLQ@) ‘If'ie,io »provid ‘seven locis in fle Grina Cenel from il juice
glon WJT} t!o anﬁfZPFlnng up to-tr: 4t ity th:fle 10» Aiver.. “he

b

- 1@ﬁps in e Oiﬁp] 1311 te Skﬁ0’<19 Fue 1y1n, Ilul uchien, ‘Hutingchei,
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‘“aﬁ are‘all to be desl@hﬁdt

"pnr C]i ngcliskouron the \elAOL_nlvez ‘he

v ©d

'*\ loc?s ?m“ iHMeul te uss'ﬁal“ be déengnod fox shi's of @00 ton”, but

he Weanvpo for,future oxfentiuh for slj;s U to.ﬂ,QOQ

¥

ﬂfr 127 0f locks s ill bc czpdgnd,

—

‘es beivoen ch%

Tikes.‘ fhe'yorllou of .the"

*

'F ll be 09€n, g i contedted with ke laﬁg-

tze Ylwng bv W’”% oi lucnho; fﬁ. nkl &{yldg. The loclk ¢ t huelyin

,;tlon, of olppf from 1011 ¢iiec=

will He‘uéed foy t}e 1ptr -Comwup

Lla»o; tkp$ is tle Oh:agfu 0, tféboult Lzut¢ éna Lotk directions of -

t}o Gr nd Cene l Lh@(OldfCh?l 8 ot Huaiyih‘will.h§ sbendonea,
7.) kzom t}p Che n(’u 10 uy to the m1dmle goztlor of thelusi Livers,

L

'g no ro&f lock ;s neersnij A new chcnxel_uo conzect ‘1th t}e uelt

"»bnp Chﬂmgﬁu Ho Wlll be cors truev ;4 nega Lualyln. In'the

- —!.

wCén'

3&1‘ Can 1, 1 0 100;%, orie %f Tse 1kungtd, end énot%C"ﬂt r31npu Wlll

bé prcv1dea, wrllc 1n he IJ ari 70,,one ldC} is ﬂlqo necesv'xy.' The;

“,

.

o ,ccommoﬁhte thjs of 90u tonn, snd up<ccs

reservec for beHIF eﬁténs;on fhe srallow p cees will be azeceed

s

Sadn ‘Fhe :
3§way wxll bo ?QVJ&ed to dlsck xge t}e flooo weter of t}e oze IlVCl :

\

intéithe J1 miVe7 At tbc sides of 1oc}s clovc L&ulduehlen, mOVable

) . s -, S

dams will ve' 9ufac}od fo; passing floou wqte:. The Wis} Lake w1ll;i”

be used. tu letard the f100( wutex comlng from 1ts U\strezm.
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9.) The wishen Lgke will be'hsed‘{.
: ' s,

be maintsineéd hetween 55.1 and 30,6mf“

flow from the l:le will be Limited to 1,@@@ c.

bte used for nsvig:fié%‘ﬁnﬁ‘ 1
10.) The c1051ng dzm ot Lukowpa on the Yi hiver w111 bc Jebullt

into = novpblo bfzucture 80 ns to eonf n@ 1he ilood watea oi the Yi

River running - OltP”4Jd acyoss‘theég_ﬁﬁfLaEé,iand atftﬁe Snnetimq, ;,‘5
part of thke water cen be alverté& 1&%0 the Grzgé can ;\ihkgsegoﬁ_;eéﬁ,a
Othexr br nchp ere to be 010%9( Trteh
with the Gr;nd_Canal It runs down fo u&ncl tu wherc 1t JOIDU,WlthM
the Sze lio coming form Llul ucbleh drdth

to Fwen lio by wey of thc *ellnutang Ho.:,

11.) The Shu o w:ll be conouctedrln the Oll&ln 1l che nnel to ohu-;f

vel g, end ente: 1ng ﬂe se( zw Llnhungk‘bm,

wose wiver, o Ii is to: be 5,

12,) A smgll lock i; to te built

I

+ble dem for 11@ convenience of o,pll JULF“ zun’Jug uy nno uown.mhe
LA , el W e : ‘ 's ??Qf

Sen Io

L4 ry 5
13,.) -The Hsun Lo v11L e ﬁsea &5 a oancl for COudUCTng m téw 1n

the lungtze lale to tbe Gnand Canal

1 . X
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(12) ' |
chang Ho at"Laolinngéhien; ‘ﬂ Ibck vlll be ut on the(klné.dlké at L
Iaollﬂngchlen, wnothex be put at the Junctlon qf the Grend Cenal .
and Ching HO Th? llTléf‘ion hcfe’ TBQUlred by, t}e 1(nd on bot} .o

3
ool

sides of the Grgud Can‘l and ul to the F n}ung ﬂlle w111 fo supplleﬁ

ny 1hls cqncl The flO, &t L11nb: osw111 be lee:ted %nto three 01rec-ﬂ7

5

tionm, north .to Fu‘lyln, soukb to ohcop¢1,'ena5waﬁﬁ to the Chuang-
cleng: o, The\total aree 1r3i{9ted will bt 15,uu0 OOO mou. ¢hls'”

ennel ”Jll alﬁo bo used fOJ t}e Juan 1n 1hs urpnd C ngl to:gqyihro&gh

S

the luke to- uhe u)%txecn of trie. 113: J;vez.

s TR
14,) A new cwn'l wll¢ be built ff } o nlece:a%'thé'u;stream c-*'ic:'o'”‘
of"!s;:uun{' Lo‘cl‘ on t}(‘ .mlt (mncl sout’hwald L-O Jom the Cru ng - cheng,
Toy 50 o8 tovéuppiy‘lrrlgpt;or W“tGI to t}e l«nﬁ et the e:ct of thcfi 
Fenkung Dive, and’plsoffofpnévlgptlon:* yhe‘sites of locks in the
Churngchkerny; o sud Nsinyaﬁgchﬁang will b&ééffled sfter detsil surve&

is rmede,

o

15,) A lock and movébLe d: m will be yrov1ded on “the Hual Rlver

bet een ﬂH"] nchlc nd Iu‘ugho}o,vfoz ebtcndlnp‘bfe n(v1gct10n route

far uystroan;

K

16,) A ses Forbour will be leced af”the IAout} oi the Lven Ho%as
the terninrl . for inlend aud ovtbound shis lt 1s pendlhg tor furtler

invesiicnti on

17,) A vieterepower stetion of some £0,000 H. P, cepece i 1y \111 be -

s

¥
7
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built near e Chi&nrpa roveble der, sYe nkq1, or’ the. Huai sdver

and fishen Hu‘on tke;GfaﬂﬁaCansl have vlso °“1b111 1es for acve-

10»11{ et Er po:er, tﬁou{h at éjsﬁ%ller'sc?l¢, rurther inves tlgdtion””'

15 undrr way

o I ! o #

S : B> L . we v

T TR S : S S
- The order of c&rr¥ing con 11 the works steted wbove will be

discussed in next s ciion,

Article 3, Qo"nst:’ucitﬁcm Irogrem, eng Costs.

¥ ot

[

“he ordes offbarrfihgféuf' 1¢ tle vmogects oi flooo cunqul,
irrigrtion rnn 1.v1bafﬁon Jn f}F valley° of tle Lupl 11ver“53§ten 15
warthy for 001‘1oer'flon . The! CbﬁStIU(TiOh‘ Jo&ram slnulo be S0
arrenged ib:ﬂ‘if w:ll bo 0&lbjstéht w1th the pxeuenu fln(ncial conQi”V
dition, the i oortﬂnce oi »or}ﬁnnc u}e Leneilt 1 %ulied. T Le the
whole inte corsiderstion,. thc yzo rect of 1100d cnntroi must be executedﬁ
belor tﬁe irrigetion anc nr?iaption;worls, becau;e ihe htlriul ele-
ménts s?oulﬁ(he reroved 2t the very stent, As' to, th€ 1“e1v1uval
projecﬂs} t}e refulation of fivoréfs?oq;ﬁ be strated irbp doﬁnstie&m
siie u: 80 a5 £ sérve ﬁ}é Pl QbSeJvaE gener:l relief to the wholebﬂ
river ‘The C“Mallz tion of vptel ‘ys rust te steirtec in't?oég fivérsl

v . . . &

wiiere the imbrovermoil for e ter+ traHSport@tiOh is urgentlyvnefded.,

ihe irrigetion vater nus%_fiIStlﬁe ~o5li€d‘%o {%ex si 113011t“t_°&11‘
cnifursl ('{j.ntz‘ic{ ’,‘i"pnd tkhen to tremwlv recledn ed eres in turne With
these points in fiew, thé constrUction«pzoglzm end the yearly bud&étf?t
ere set fdzth os follows:= | |

i
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Divicion of Works

5+h.year

Total Cost

Flo~d Control Projects

Movable dams and lock
"2y Comstruction of the Flond

Channel through the
3> Repavatmﬁ'

__Providing dr

Canal

4
]
i
|

.1 Constructionof the Chianapal

©00000%3

2572800

000000

. 255 7309

'

rvuqnh ol PrOJ ecfs

~ the dikes of Inner Grand
" nal for the irrigation
Q‘Prats

(7 thaconsFruchion of tha head

600000 |

3350000

: Iv tallation of Newbaw

work at the west and ofd

tze La;{e and’ Chmghod:ﬂ

Pao Lakes

¢4 Reclamation of. the Kag-.

| (5) —onstruchonof thetrr
¢ Canal between the 5‘:&?&3

and Chua'\grhang

( &) Comstructionof the i
Canal betweern Cht r.ha'
__'Jnd the "huam_L

Navxqahon F'mjecf.s N A

Lioccon

2240000 |

S SOURS SS—

. and >haopan.b¢ksa S

(1) Constructionof Huai Ym

(2 Improvement of the Chi
from Livlauchign
%mq and Huao_yuanb

| .. Kungty

4

.200000

500000

1
=T=la ololale

stetelale

5000

15 DO

sttt

NEYeleale

2240000

71367700

7 5O

1835207

.3 Construchiol of 3 lacis. a1
Tsatkungtu, Hsinpy ang A
ko
¢ 47 Constructionof the siray
and movable dams at
Wou
(57 Improvement oF the T
between Tsaikungtu ams,
Hsinpu

QOO

Livlauchien, Hohngel
es heng_chm

trom Chunchia
Shuen, and recor s
'W lanlway bridyes

sral for eah yes#
' o

(o~ Construction of 3 locks’: 0

3 Improvement of +he'Ch '7
e kow o L

"ot59ﬂi00? 1A
i i

RS TolaInTel MELERNT Y

i

200

IODCTR
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Table 2. Construction Program and Estimates for Projects of Secondary Importance.

Second and Third Stages of Development
To be Executed after the Completion of the Works shown in Table 1.

Period ‘Hems ' Division of Works Cost

Flgod | (1) Regulafion of the Yi Ho $ 9596400

C°'f*’°' | <2 Redilation of the Sze Ho » - 372200
f’,"’-‘eds 3 gulation of the Shy Ho I 7759200 |

(4)4 Regulation of the Upper Huai Rwer 70000,000

A (3] Deepemr? the channel of the Inner Grand Canal T
between Fan-shui and Kao-yu, and ratsmg the 757600

Irrigation j _Hgilfes of the same between Huai-an and Fan-shui i o
£ (2) Construction of the locks of the outlets of the fo be
Projects Chuangchang Ho to the sea and the Tungyang estimated
‘Canai to the Yangtze Hiver
(3) Construction .of the locks and canals along the
‘Middle Grand Canal and Pelao Ho

(1) Canalization of the Southern Grand Canal inShantung aQl

(2)  Eonstruction of the lock and movable dam at ;
©  Huai-yuvan for the canalization of the upper
Huai River
_ Construction of the Je+fleS at Lmhungkow and
B Kwanhokow |
Flood . Regulation of the +nbufanes of ﬂwa Upper Huai
Control River

Projects Regulation of the upper porhons q! +he Southern
< Shantung rivers

) ¥mgahon and Drainage along ﬁ*ﬂoui-hern Shan-
" fung rivers

.:Irrigation and Drainage along mu;aper Huai River '
i Construction of the locks for infescommunication
Navigation _of the Salt Canal. Chuangchang Ho, and Inner
" Grand Canal

Projects A Deepemng all the channels and  addin q”r'xe{/v“h
‘ N navigable locks for ships up fo 2000 fons
Water Construction of the power plant af Chiangpa. on
Power the Hungtze Lake

development Construction of the wer lant at Tthe ouller
pmen of the Wishan Lake Po P .

Projects

f
|
|

Irriga’rion
Second .Pm_jeds
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The projects contzined in "rble 2, will be furLLex 1nve~t1ga1ed in

orde: to reduce tleir costs to a.mlhlmuw ‘ v' ?f-:_g "e i ("
CAfter the,conplciﬁfn of the prinery TBrks, Ll liﬁE‘W}iéb fg

r lieved fron floeds tﬁd vell'ijzigsfed wiil emount Lo 20 OOO OO@

mot. [ ore rou is équal 10 6,67 are oF 0,129 ecrel, Ii ;nﬂ;nnuel weter

ten of &O.ln pex rov be li.osco, weACah léve ?.VOO,OuO pel ye .

The nm'./ig,j:- ble (?istz‘nc’e t}tz'oxg‘}‘zout the y(" Jl.LJ. be le Lm. If it

is5 ¢sswied th(L the vebxlv k1<naaoiut110n for, the {irg L iew 3ecxs i

be 2,500,000,000 ton- hn., aud g t(A oi &0, OOV pex Lon-;m.fbe 1mpq3;d,_£f
we cin heve g tdtgl iU L Incone ofJQ/,uOO,OOO, the'recl;iwed léhds,
in tre l.ao Deo Liokes will be 1,»00,000 QOt, whiié“t e publlc 1and

*\‘ai Lthin the diles of +he Olc Yellow iiver "1.Ll be ’)VO OOO mou. ~After

o

1 overent of thohuerl hives, since no ?iooc 3 trJ culu peSs through'

the Cld Yeliow .dver led, it ce n‘Le offeied iOT'CUltlvgflOﬁ .Supyqse
tlie price of new lana in e lz“«e to be u4o PE wou ’¢nd'thétiin

the 01d Xelldw_hiver bed {o be L10 per mou, thedrotal priceTOf hnnd
will viortl nore tlen £50,000,000. Witl uheqe sums oi money, Lhe

1

secondery works cen be c<¢J1ed out without eny 11n5n01el trovble.

Articlc 4, Tenefits

i

1,) Lend Protected fron floods
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f“(;S}

In the,luai fiver vallevkbove tle R .
Hungtze Lake 120,000,000 mou

Un bolh sides of the Innev»Gr@nd Cenal . -18.000,000 mou,

In the drflnpge arEﬂs of the yl, 3&9
end Shu hlvero R

e
. i

' ‘ lotal. o' e ufir" .'b LY "‘:r‘. : r 5Q ’GOO,OOO mQU B :

2,) Land to be reclaime :

Tetween Shuyi and Wuho on ﬁhé Huai Hivcr' f&O0,000»mou
In the Olﬁ YEllow Rive1 bed : | ', 9&b;b@0ymou~
In the l.ep-pao Lales B h“pllouglgbpﬁmou

Tdt&l....--...‘.......-....Q 84«'50’000 mou

At the aversge price of @95/mou, 1t ‘Will vorth obpxro:ra. wbo O()O.OOn

y

3.) Lznd to be irrigeted witk uuffa;meut W<t€l.

Around the liao-lao Lzkes o B;QE0,000.mddﬁmou

Tetween the Inner Gr:nd Cenel end W "‘fx -
Fankung Dyke a 1157404000 mou

Along the Tung-yamg Canal; = ’ 500 OOO rou

Along the seu cosst ot the egst of “ ﬂ” : |
Fenkung )yke:] y C u,OOO OOO mow

At the South of the Wishsn Like o 2g,ooo,eoo mou

| Tateloie e yeaens.y 4l 490, 000. Bou
Annusl t:rx upon lands @ 30 &/mou;‘if jé 534, 149N,Q®O per yéax.‘i¢
4, ) *ot 1l.ine VlL&blP tistence w1ll bF 915km Assume yeally trcnsporf
tetion to be 2,500,000,000 ton-}m julkkln Lhe ¢llSt few years, %
ond e tex upon mexc}wﬂ(1<c to be $0. OOq/mon-km., 1t w1il glve
a totsl sum of (37,500,000 per yerr, cherges of lockgge and

wherf: ge being not includré,
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hepter 11, Projects of ¥lood Control

-_—

Article 1, ¥lood kagnitude and_ Frequency of

the Hugi Rivey,

The_¥1o0d_lgzgnifude

The lugl River takés:its rise in tle Tungpai mountsins in theai'
Jrovince of llonan, colleCts the waters of its many‘tributaries,'aé 3 
the Lung, Ju, lunn, Shin, Tei, Ylné, ifel, Lwo, thii@ﬁd Tse of the : '§?

“-rovinces of iionan anc; Anbwel nnd\emgtles to the ezst intu tke Hung-;-
tze lele ot Iwei-sh?n.‘ Aftcx issuing from thre lekey 1t dlvmdes 1ntoff
two courses, the Jan lio and the Chﬁnnfu Yo, end dissiwates 1ts wcter'

into the Yengtze Fieng end the sea bhzougu olifeaent chig nnel lhe

‘\

totel aquentity of inflow oi tre” Lunctze Lale thezeloxe 1epxesenpsﬁ
tie total cuantity dralned by fheTHupu uiver. ~Bmtfowingvtorthé'
&ifficultlc of naklng stream 5(ging ne:r thv Junctlon of the kuai
niver pnd he Lp}e, the pr1n01pvi gaglng sletion khis been este bllohCC:
at Fenspu. ¥rom tle authentic maps, the.dralnage eres of“the fugl
diver abobe the Hun:tze Lake and Pehgpu wes found té be 1€¢,110 énd
124,610 sq. km, re pectively, If the flood-dischargevis’propOrtioned’v
to rie dr;insge areq, 11 en ‘the c¢isclerie st Pengpu repreoents only “
5% of the total, It is rpproAlmctely coxzect to COlht fox the. flood
dl%c1urfe of exc} trivutery Ly the rete oi runoff pelr unit arec based
upoin the date obb‘lned at T enLgu geging S<(t10n as tH% meteorologlc .'L,.:,fv7

geological, and bogogaepllcxl C}”J“Ctellstlc ot thuse trlbu‘arles

are rnckwtﬁe s‘me. By this mne:s ro, the mﬂxnmum zmtes of OMSC}O-ée ior‘

+
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: successive yeers aie computec as followss=

Tabie 111, ‘Eex. 5iscbgrges of the ﬁhéi Rivér"’

— e JRNU L P A A

-
Yoar ﬁ{ c m S. | Yéar | CaM,8,

1915 | 2,100 | 1920 '1;60077’;

rlols._ 12, 900__“1‘ 1921 | 6,200*
191% u,éOQ [ 1922 | 1,570

1918 "I" "2,400 | 1923 | 4,350 _
1919 | 3,350 | 1924 | 3,900

s

*Pert of the flood fiov escapes through the dike-brepks'able*

Penspuv in that vear.

Erom.the £Hove table,.we»Cen see that initwo 3éars, the flood
. flou havoens between l‘OOO end 2,000 c.m,s8.3 snother twb yecls, bew
. tween 2,000 wna o,OOO cn. s., thrEe yedxs, b(1wern‘b,0uu erid 4,000
C.ll. 55,3 Olle year betweené,OuO pnd b,OUOfc.m.s.; end two years above
55000 CuliuBea Arong thery, the flood of 1916 is tie m(Almum. Lty.‘s
pert of the floodflow ves esciped “hrough tle o e ble ks 1n 1951,
the record of thst yesr is not reli:ble, s to~the gege readlngs et ﬂ
Fensom it reschec 19,84m, in 1921, end 19, 825m. in 1916, thet of 19

rctuelly bigher, 1In com_ ?*ln& the mkhlmuw ¢ischearges oi t}c Sern

]

we
Ho, the »ain outlet of the Hungtze La cy we i;hg 14,600 ¢ m.u. in 1921
end (4,400 co.mes, in 1216, snd it <gc1n grve e }16her flguﬂe 1n 1921

It is not disputed thet the flioocs oi 1916 end 1921 both shom & hlgh i
record, “The ncsirum dischezge of 1916 isgs 12,900 c.m.5. 8 stoted

nbove, s ile fbet o0of 101 is to be foung out by other nesns

'The total disc};wge of tre Yuei kiver cen be reeloned oo tle qum

Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8
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o discharges of the San HdAandChahgfu lioy piﬁs or ﬁinus tk&.dkéle?’
« tion or storege of the"Hugngtze Leke. et anyuiime.‘fhevréCOrﬁs for.
discherge of the above Lwdr ri#e¥s in 1921 ere :veileble, while the'
storzwe'or dcwletlon of f?e 1 e foy‘thﬂf}leer' pnwonly‘bc epproxi-
mnetely kno-n from t}e £ g@ rec(nngs et Chisngve., After remov1ng the
irre vle rlfleq on the resulted cnzﬁe, the .flooao pesk Qf fhct yedz is
obteginef 5 sho.m in rlgure 3. ( The storege capaclty curve of the
Jungtze Lelc is shown in igure 1.)

T

‘Iomrtllo flgure,.we can ‘see t}at the maxinun 1nflow of t}e Hung-,
tze LaLe, or the dl%ch‘*{g of fle Fucl Rlvel for thct Xeor, Was o
ot 15,000 c.m.s.. 11 exceeded t}at of 1916 by 3,100 c n.o.. Lencclt cen
: ve assumec aé f?c }1 hest megnltuqe of ilooa Gile chnrge fox tle Hualy-
River, (This v(lue, in theoplnlon of I'rof, Otto Frenzius, is rafherlﬁ

too tigh, hut for sefelr it ig still to berconted,)

p If chernel insroverent benﬁsea i tre sple meenﬁlof flood cnnt£61
the Yighest flood peck of the river is tke impbrﬁ:pﬁ besis for de-
signinge, Tut vhen ietardiﬁg-oz vtor<ge le,ch013 o€f;i° used, then
the durction of dlffezen. retes of the flood @ischirge shrould ¢1lso Le o
taken into ecrsiderstion, Asnln tie ékove Ilgu € (blg. ) the dise: f?, ﬁ
. chrrege srove 10,000 C.m.s. lrstvc :nout QO deys; sbove LB,OOO c.m.g.

28 deyssy eabove 14,000 é.M.S, 1& deys, Jt is quite difﬁor<n{ from

enotler flood perk with the smme quentities of ‘disclerges but with one

helf of thcij dure tion, since the siozc{e 1€£u11€o fox etove eny qUaﬂL;i

titw of (]”omnge w111 be onlv one h;lf of 1}eiolu93 one. The
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reculie cepecity of storesge reservoir will bécorwesyqndinglj reduced,

t B
W

“u. ¢ L,

4

The sin le t way to show tre reonitude snd murctlon of differ-

ent st:roe of flood g8is-cherge 1t the scnie tirm."u by erns of flood

e
W

hydrogrepl, os slorm in #ig, 2, in \Llc} 1}e 03 dlvetes rep1€uent the

F3
g

sventity of 3 QC’&Ih while tlre ﬂbﬂCluﬂw, 1}6 Cullé xonuing Liucfoff
occurr: nce, L% is kjnn oi Pvurogrrp}, Wllle CUU°\IUC»€O directl; from

» fielc date, will rejresent pcgually»thc corcition of iloow 1104,

L.r

otlerwlise, it +will he' orly ai rpor O}\.im; ’L.ioi':. In the oplnlon of Plof

SJrengzivs, this c~ustrubtqﬁ lydroﬁr ohoof 1981 w1ll no“be‘a n@rmcl
crse, #ndé 0 ld Yarcly bG'ff}Fl @1 ce wver since cccom n”'io his exe

he

f s

»¢ ictee, Fis reasoning is t} f tug 10 tho;nlye—brézks, CNeEs
* Tlooc Flo s not in the orciurry form, therefore ther acrivetion: of -
sneh o ecvrve - itd the ordinssy wethod vill nct be correct, Also the

compn’ “ion of dcoic'ion sncdstorege of L Fpuﬁrtze Ieke ves besed

oL upor ¢osingle peoge ot Criecngpe it is liﬁ:ely in.error in consider-
i1 o bigness of svch & lile “lichk i sub dect to winds @nd‘seickes;

T

ceoec dlhie resvliod brarogrent, when gdo.

-

d, mlli be wife enoi h fo:
flood ol snv v eymitude, but viil recuire Loo @jg‘au'(ntineejing‘worh

fifoecerse vhiel ire veslly wvrnccessery.

"he hydrograph ot engpu in 19: 1, thovgh it wes modifiéa bythe ‘ﬂ |
esult f dikr-brecls, still represents itle sctuel eondition of stream
fo:w, except thst the duretion or time scele of the curve is somewhet'

lengthened. “.is is beceuse thesTlov running out from the Gike-breaks
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Ly

A

1s nenelly slowey then tllf in the” leex “che nnel, and lcgc bchlno the

jloom cce¥s,  This condltlow is best represented in Flg. e

v TTITT VLT v T
. [ f T PR AR T
LT —4 — b e e
315000 | |1 ESERNGAN NN RN
4 \ s o B 1 1 - Tt t-+-{—+ 1Tt Foo bt - ’ == .
b . e e e = S S : S SR S
sudRENaRESREE § T
s L] = o1 PRNARNSEE

i
=
o
o
o
O

!

|

-
]
ir—-~4~ —-/»—r——A‘h—l——F—c‘
R
. 1 Pl
; AN N - R
i ‘\\‘ N o
PN
o,
A

Discharge
(&,]
(@]
O
O

- PR S S Y

- !

Lf L_ __‘,f' I A _-i.. A

anlners : T
A RAmEh

’ Time in days : : ‘

the full llne zpprebenbs the }yozobr -}wﬁhen the dike were nat vroken,

s the dottedliine, the s:ine hydrog {yl resulted. by the cikﬁfbréaks,
e curntity ol weten representec by sheacd portion A in ihe "f’iu,ul‘cz
mist o Loy €1 then that of D, for & pert of it nwust Lsve lost aue

to eveporetion, percolr Lluu, 01 ¢rceang into other rivers, bveiore
coming Veek to t}( origingl Ch“*h' el “f‘vox' safety, wken WG gésuﬁle the
totel los.icu numerated rove {0 be one-belf_oi‘ thie .‘qu nf,lt;« Of,ctel |

P 1 1 . . ) L . . - . . N
¢zeapew Uirorgh vike-lrecl's, end eclso tY € riglesi rete of ’i‘looa’ flo"/

4 1 7 Y s - Sy LIRS R ¥ - 5o b g ‘
L0 e 156,000, we crn consiitct Lhe piobitle lydrooriph of the Yual River
for 1.u21 itl At dike-lre:sls by neking tie eies A equal to 1wi‘2"= B

: . e ! - .

‘he bvounded line arownd A shovld be irregulesr insicad of g smoofh ‘one,

S e 4 T A o~ . o . . f : . . i :

but ewing to lasclk of recoru, o strelig.t bound-da liue is used, A iloou
[eR .

5 PRI S SRR ol ’
peck ith s.,tz 1giit bouhded line is of couvrse one of the worst, with
‘ k CAYY

. : ,, ‘
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this method the stand:ra rloou pe:x 0I the Huel hlver, 88 snowa 1n

S1. 4y 1s colisitructeu,
frequeicy oI ¥100ds
Tt is evident that the average flood to be exypected every yeser

is exceerded by floods of less frequency thet mey occur et interveals
of ¥-and 10 yvears and that these will be considerabiy exceeded by
grestcr floods which may occur et intervels of from 20 to 50 years,
and thet still greater flood will be expected even in thousznd yeers.,
In order to predicste the frequency of floods of eny streesm, it is e
matter of certainty that the longer the records, the more accurate
the predication, Iut within the dreinege e:es of the Huzl Kiver sys-
tem, only a few gaging statbons with records of one helf a decade

are aviilable., It is far from being sufficient. Yet the frequency of
a flood like that of 1921 which is sdopted ss the stasnderd meximum
flood for a2ll designs of flood gontrol works nust be investigsted by

ell means before going on further,

As flood orifinsties in e.cessive precinitetion, its smount and
distribution are of primery importince. If wlen the rain-storm cover
the whole aresa of river vslley, and the @ursticn of storm is just as
long &s the time recuired by the remotest rein drop reaching the geg-
in/s stetion, snd 2lso when the retio of run-off to reinfell is ¢ maxi-
mum, (thet is vhen tlre evnpor%tion, percolgticn, nsturel storesge in
the lrkes and ponds, etk. ere reduced to minimum) then the meximum

cuentity of flood pesk is originated, Hence if the frequency of rain-
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storm can be known, the freaquency of flood:can be spproximately known
too, It is unfortunate that the roinfell records within the vslleys

of the lluei River are es shoft and incoﬁplete os the discherge records,
so they coniot be used for our purpose, bBut on th? other hsnd we can
obtein reinfall records @ssting more than 40 yesrs of the pleces in ‘he
neighboring valley of the Yrngtze Kisng as kept by the Ze-ka-Wel Obser-
vetory,’ﬁapn@kpi. The adjiercent velley of the Yesngtze lLisng hes much
the seme meteorologicsl conditions as thet of the Hueil liver, Besides,
when the typhoons, which is elwrys sccomprnieda with excessive reinfell,
as occurred in the months of July sno August, strikes scross the lower
YVan, tze velley, 1t'w111 #1lso hit the Fupl Iiver besin, lence the great
rein-storm theot occurred.in the Yangtze velley woula also heve occurred
1n the Tuai Javer valley, oy the reintell aets of Ze-te-el Uoservatory
ot Chinkiens, ‘uhu, kiukleng,Hankow, &nc lcheng, all belrng 1:s€eu Irom
1880 to 1924, more then 40 yesrs, Lll€ lireQuocutaco Vi wmiesidWl 00LLILLY
ana Maximu ueaay ecipitstion are computed and plotteo in rig, 5,

Ry assuming thet five days be needed for the remotest rein drop to
reach the Hungtze Leke, and also the ratio of run-off to reinfell
during the ordinary flaod period to be 207, end during extigordinery
one, 57, the frequencirs of floods can be ¢otermined with the aid

of values obtasined fror:the curve of mesimun daily precipitation in

I'ig, b, as follow:

Table IV, The srecuencies of Iloods for

the Hugi River,
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K

Basea’on';eiﬁ-stofm‘records.*

”Ffeﬁuehcy Max.one;Ayerg Sday>Mean 'Ratlo of ! Run- ofI Flood

day }pr€c1p1la-1daily Run»off : per fdischarge

|precipiition on PTGClpl-‘F to ‘24 hrs. c.,m.s.

o tation whole ares tation Rg;_iall' - a

Once in 10yrs, 150 mm . 172 mm 4,4 mm 20% | 6.88mm|. 10,000
| Once in 25yrs, | 200 [ 187,5 ‘”756; o 20% ;,F 52 | 11,000
 Once in Soyrs.| 245 5298 ° | B9.6 | 252 ! 9,90 |14,400 |

Once in m00yr§? soo } 214 5. 43,0 | ,35% 120,75 115,500

* . . "‘»'n‘

Alfhough the v(lues in tke above t?ble are 1nd1rect1y computed,
byt they offer a safe baszs of comparison 31nCe 2ll the steps of com=-
putsion are very consexvatlve. It 1srno aoubt that the flooa of 1921

will not occur more often than once in 100 yesrs.

. , .
Mr, Weston E, Fuller has tabulatea the ratlos of different maxi-

mum flood flow of vprious streams to thelr averpge annusl flood in
: ‘the order of mcgnitude, ana obtsinea the relktion between floods to

be expected in a aeIies of years snd the avere ge 3early flood 1in the
. formula: }‘I |

Q =’Qav(lax8JiégT)‘

Where | : | o

) Q@ = maximum (24 houxs'avergge) fldoo in e,m,s,
Qav= rlerege yearly~fldoa‘in'cmm.s.

N T = nuriver ot years 1n wnich ﬁke nearmum feood s likely to occui
. o From Table l¢i (P l¢) of tbe Mmeximum yecxly 1100u ulscnczbcs uf

the Huai River, we see that the fheod of 1923, 4250 c.Mm,S, is tre

third largest one,besides:those-a% 1616,and 1921, For safety, we
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substitute this value into the above formule as the average yeerly

flood, the .following teble is resulteu:

Table V, Freqdencies ot Floous ot the hLual Kiver,

baéea on Fuller's rormula.

e e I o DTS TN » P LI T e

1 ¢

Frequency (onCe in years)j 10 ‘ 25 i 150 1 100 } 500
- — o o e *‘ ‘ ISR S,

F

looa amchgrge com.s. {s 100 9, 5%0 10, 500 11 700 14,200{

W e e

R e

aT

p‘ra—rnu

The values ul 1100u wioCharge sie ine aversge iu <4 hours, while

for the maximum floou uischsrge they may ve incregsed by 10 to 20%.,

The results obtesined are similar btut a litile smaller thzn those

given in Table 4, Anyhow the flood as thst in 1921 must heve s free

quency of more than once in 100 years., Even the greater flooaa may .

~be expected in the future, thre rate of 1ncreasing must be very small,

Further more, itcen be proved by the h;é%oriCal records, In
the 1921, inundation covered an area of 11,740 sq, km,, to a depth
of 1 to 4bmeters, including the following citiessHouchiu, Yingshang,
Fengtai, Shouhsien, Huaiyuan,hushsien, Lingpi, Wuho, “zehsien snd

Shuyi. ¥rom kr, Vu Tung-Chu's "Table of Annual bvants of tue ﬁuai'

.River oystem", we. flna that there were three great flocds whlch were

comparable to that in 1921 during the lest 300 yesrs: Ute of them

occurred in 1649, and covered the districts 8ihsien, Yihgcﬁbw,'ﬂon-“
chiu, Wuho and Szechow with a depth of more than % meters; snother

one occurred in 1741, znd covered the districts Yingchow, Taiho,
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Yingshang, Houchlu, ‘Pochow, Mengchen, lisuhsien, Lingpi,. Wuho, SzechOWa
and Shuyi, still another one occuxzed in 1879, and covered the dis-
tricts Yungchen, Heuhsien, Sgechow, Feliyangs Wuho and Shuyl. Besides

those floods, the usual inundation only covered fnog 3 to 4 distrlcte(‘

and cértainly not to bé‘cowpared with that in 1921. .Even for tre above
- gaid floods, the inundatlon areas were not so broad as that in 1921,
Therefore it can be concluded thoet tre frequency of tre 1921 flood,‘
even it may hapven, must ‘be more then once in 100. yeare. From,above
qiscussions, it is doubtless with great safety to adopt the 1921 flood
as the standard basis for designing the regulatlon works of the Huti

s

River,

Axticle ZF Regulat1on of tie Lower Huai River.

R

| The Hungtge Lake, being a natural detenilon reservoir zecelvea
all the flood water of \he Huai River whlch draiﬁe‘moet part of the
provinces of Honan and Anhwei, After issuing from the lske, the floed
water‘runs'through the Changfu Ho and San Ho and finds its way either
into the Yahgtie Riﬁer or directly to the Eea by pessiné through the
flood escapes buiit in the eestern dike of the Grand‘eCangl. The
way leading thé'flood water from the Hungtze Lake to the Ynng-
tze River passes through the kSan o eﬁd Kaoe Paoa Lakes znd
the flood escapes near Liuchai thence discharging iuto the Yengtze
River at Sankiangying; It is the pr1nc1pal outlet of the Hual R1ver;
Owing to thp high stage of the Yangtze River, and tke insuf11c1ent

capacity of he outlet the discharee of the flooqwater of the Hual
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is usually limited in quentity end in consequence the outflow of

the lake is slways much less than tke inflow, As to the chennels
leading to the sea from the so-called five flood escepes in the
eastern bpnk of the Inrer Grend Canal, they are usually too small in
capacity that no grcat amount of flood water can ever be expectied to
discharge through them, loreover, since the lend level at the east

of the Grend Cansl is very low, so even it is possible‘to open these
escanes in time in order to orotect the valusble lena up-stream oOr
west of the Grand Csnal, severe damgges will surely be resultec.
Accordimg to the past experience, whenever there is zn extregordinary
flood, tre veople on both sides of the Grend Cenal will strugele

herd for decision vhether tﬁe flo00 esco.es are going to be teken

away or not, In consecuence it is usueglly too lete for tke urgently
needed peotection, lMnormous quentity of flood water must heve already
accumulated in the Husngtze and lLsopPao Lakes so thet tre regions
adjecent to the lekes ¢nd the upper Iwei River aore slmost always
subject to inundation. At the last moment, when the escepes zre final-
1y opened the inundation spreads out all over the country no matter
where it is., Thus whenever a (reat flood happens, it mekes 1o ex-
ception on botl upstresm enc downsireen lsnds in.suffezing flood loss-
es. According to the actusl messurement of 1921 flood, the totsl me-
ximum d&scharge from the HNungtze Lake in the Changfu Ho snd San Ho

was 15,158 cubic meters per secend and the maximum totsl discherge
both leading to the Yangtze and directly to the see was 12,700 cubic

meters ner second, The difference of the gbove two values gave a
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quantity of flood water 1,458 cubic meters per second to be reserved
in the l.no-Pao Lakes., If the condition like that keeps on for a cer-
tain period, the weter sufface of the lakes will increase higher and
Ligher so as to make the land upsiream &nd near the lekes suffering
much in flood damsge. 1n cease the capecity of the lakes rezches itls
raximum 1limit for reserving flood weter, ovcrflowing over tlhe eastern
dike of the Grand Canal is then apt to heppen, It will be more dan-
gerous t§ the land esst of the cgnsl. Therefore with the present
concition of the lskes =nd Grand Cauel, even the flood escapes lesding
to the sen ore removed st the prover time in cese of flood as in the
vear 1971, it will give no cpprecieble benefit in relieving from
flood, IFurthermore by this wey it is simply to trensfer the hermful
flood weter from the upstresm land to the region eest of Grand Cenal,
“his is certrinly not a good snd proper policy. low we meeb with the
difficulties thest on one hend the present :sssges leading to the
Yengtze csn not carry en enormous cuentity. of the flood water of the
lHuai snd on the other hend the capecity oi the Humgtze and Leo-e0
ILakes les its limitotion for reserving the flooa weter., A better
solution of the problem for aissiprting the flooa water of the luei

must be mede,

L.any projects for the flooajchenuels ot the Hugl River have beeu
provosed by different suthorities in the prst decrue. Atter heving

taken all tre prouosels into considerstion ona comperea their relative
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econortyy by our engineering at:11, 1t is coucluued thet the schene ot
lercing the flood weter o1 uhie Huel to the longtze niver 1is conpero-
tivelv much more econorfcal thsn any other chaniiel leraing dcirectly
to 1l see. Also in tle meny schemes of leeding the llugl directly
to the ser, the way through the Changfu lo, Yen llo and Iwan Lo will
cost lesct. licnce so fer os flood control is concerned it is ccvisetble
- to mele the way leading to the Yangtze itiver gs the pricipel outlct
for tle iusi River while apert of flood weter may be clschargea alrect-
1v to the ser if preferred, The lungtze ILeke is ¢ naturel rescrvqir,
the detention cepacity of whkich must be fully utilized sc thet the
construction cost of the outlet chennel cen be ecorousizea, urlng
N tre dry seasons the discherge of the Hurk end tlet in ihe ur:na Ceaile
ore very sricll in cugntity, lence @ storsge reservelr is slso neecded
to met the densnd of irrigrtion water to the lend on both sides of
the Grend Cenel, Owing to its el-voted @ . ition, the lIuengtze Lere

crn serve very vell for the pur ohe,

After o tlorougl investigetion of tle Question, sric witl cue
Lolancing of the floodcontrol, irrigetion end nevigetion problens,
{hree genererl vnrinciles rre formulsted ¢s the b:reis for tre solutiomn,
and thew are s follows:

1.,) The flood weter of the luei kiver is to be conaucted into
the Yangtze idiver within ¢ sifety limit so ¢s to meke no
auprecieble effect on the letter,

2.) Tre Hungtze Lole is to be utilized s o flood detenticn
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reservoir to reterd the flood pesk so as to minimize the

cast of outlet channel,

3.) The Hungtze Lake is also to be used as a storage reservoir
for the development of irrigation.

These will be fully discussed i1n the following pages.

Determination of the Amount of Flood Water to be

Discharged into the Yangtze River.

According to the record of the former !iang Huai Couservesncy
Board, the greatest amount of flood water'of the Iusi River discharged
into the Yangtze River was 8,000 c.m.s., as occurred on September 19,
1921, On that dste, the gage reeding at Chinkieng was 22.90 ft. above
7. ¥, 2. On August 21 of the same yedr, wren the Yengtze River sttein-
ed its highest stage of 24,50 ft, above Y. L. Z. at Chinkiang, the
amount of flood water of the Husi River received was gbout 6,000 c.m.s.

. Therefore thé amount of flobd water of the Hugi River thet cen be dis-
charged into the Yangtze River withou; apprecisbly effecting the latter
during the flood season ought to be from 6,000 to 8,000 c.m.s..

Suppose there are no lekes sérving as detention reservoir for tte Huai
River, tren the sefe smornt of flood ?pter flowing inte tle Yesngtze
River will be lirited to 6,000 cubic per second, DBut in ovr cese,
with the Hungtze Lske as 2 cquelizer, it is ppssible to cut dovn the
amount of flow to 6,000 c.m.s. when the Yengtze River receeds. In

this wsay, the Yengtze River stege cen be meinteined not over the
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e Te Ye Lo of P4,50 ft,. (Love,“¢ He g., fbe dur( tion Qf ie W, is
zlso not to dbe t66 ~uch srolonged. 1t is the’ best solutimn of  the
problem thnt not only f}e flood of tre Luai can. bc rellevea. ‘But 6380
thet of the Yanatze'nlver is groa£iy lcscened, In orogr to find out
t! ¢ mrxinum énjly fiow of thc Huﬁi'which cen be sefely cisch;réed
1nto the Veougtze “1uhout G- th eny Fern curing thé Liéﬁgst flodd B
nerio¢ of the lzttex. we hrve flrst of @11, t; lnveSylg{ue thc rele-
tlUr Of t}O;w"ter qtagf and 1ts ﬁlqchar Cy axd plso the presenv con-

= *

diiion of floy of the’Yauttze Iiver IromNanking to Tlrngyin," : ,’%w 5 0

3

Accoxdinh to "The “eﬁort on Hydxog r: phy of:tke lgngtze »stucx“'vl
by tle Thengpoo Londezvuncy Foprd, t}e 11x1wum didgcherge” nf the Yunu o
tone b Lenking un Jhlj 19, 1915 was 7Q,u00 c.m.s.;.Jlnce there ore no
‘rest tritutaries er tying into t}e Yenglze river bet\een ninhlng |
vuﬁ Crinkaecng,y it vill be o) rox1Vstely correct to zuqumt t}at tre
sal6 prnnut oi (i"c}arpc wouxd hfve ‘prssved tbrough Chlrlier. thc uéaﬁ_
pr. The prge repding 001393u0nd1ng to this un&c:(zge wes fouvud to
be 0,60 ft, ot Ciinkiing. Hut we Idve alread* stoted tlet tlre ‘
e e !.>L. at Chinkieng to be 24.50 ft in 1&21,¥§he clscharge cor-Q
7wa;ondjng:to t is stage must.bg?much greatér;thpnythat'idagie yéar",
1715, Gincé e }nVP no record of tfe actual ﬁeﬁsuremeu{.for tiic
riexivium discherge at C}lukatng. it cin.only be roughly es le;tec by
thf Tollowing rci?ed:

By sorchheirer's Forriule,

. - o )
.= fr-m;“’J | | o
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N or _os
%’z '%A1t1 JY

In whick, 3 is tre discherge in cubic meters per secorndaj 1, the kut:cr!

coefficient of rorghnéss of the river; t, tre averege deptl: of viter
in rmeters; Jy tle slope of weler surfeoce of the river, OSince the
voriation of tre slo,e is very smell witl res ect to tre cheoge of

discrerge, we con gssur.e “J* to be constznt, Then

N A e o
o L .
™~ - 7
80 L1y Al

7 77 ar.
= A (30 = (A)TE) G
Q= a (375, (4TS,

viiere W being the everege width of tre river in neters, 1n cese of
a vide river ss the Yangtze, tlie cl ng_e;gf- averzge z’:iut}% '~;n‘iil be
corvrrrtively small'during the rising'}ivef;% Assuming W= 4, , e
Leve

7 :
Vz(%x) (-\“..q.'......--o..k. ........ ..(l)

wow sirce we know the cfoss sectionsl sre: 4, of tre Yauglze
Civer being 34,175 squere neters corcesponding to the dischearge
72,000 cubic reters per secu.nd in the yeesr 1915 gt Chinkieng, ond
its cross sectional aré: A being F6,015 squesre neters correspoiicing
to tre higrest stese on Aug, 21 in the yerr 1221, the mexinum dis-

¢l erge on the lotter drte cen be found by epplying the above formula.
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"y
<

Q= ( 2 175M‘;,12,ooo = 79;800<é‘m.s,}f

At the fime when the maﬁiﬁum fiow 6f the Bual diScharged into
the Yangtsge on oept. 19, 1941, the cross sectional area of the Yang-
tze is found to be u5,413 square meﬁets. In 1ike mgiu.er we find the
discharge of the Yangtze at% Chinkiang_oﬁ that‘date being 76,500 c.le8.
¥ased upon the abéve calculetions, the relegtion of the water stage
ond the discharge at Chinkiang can be shown in the following table:

7able VI, The relztion of Wster Stage sna its

-
viseherge of the Yengtze siiver t Chink)
T , Sross
Date Teke (W:H.Z,) Sectiongl |:
Areg

BQ e

CI NP MG AT YD IS
oept.l9. 1921 (22,907t (6,08m) | 550413

rZTn‘lv 20, 1915 20.65ft.(6.h9m‘ 34,175

Arom the above table. we can see thet sener&l;y, cvery increase~

of 1,000 cubic mcters per second in discharge, corrcs,onds to & rise
of O.16m of the wster surfasce elevstion, This can be provea in an-
otl.exr waye.

By Forchheimer's formula

o

. o7
v e p AT

Since As det ‘
v 7 af
therefore &= g»t‘ J

or ' T
.7 {
t/ n

= w.Jo.‘i'
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By differentiation, and treating n ‘end ¥ as constant,

n J 4 g -0,5q47

dt '1..'7Wt°’( 7F )

1

But n

t°?J%%= V(V veing the mean velocity)
at = Jdg—0,.5 gdJd
S O A Al |
When the discharge is increased by 4y, the value of the incre-

ment of the slope dJ is very small, For simplicity let dJ = O, then

at =38 A48
F1.7UV T 1.,7WQ

ceveveccensiansanl(2)

We have already found that during thewhighest.stsge of the Yang-
tze liver or 24.50 feet above W.,H.Z. at Chinkiang, the corresponding
maximum discharge was 79,800 cubic meters per seconud, Alsb the cross
sectional area at that time was 36,315 square meters and its aversge
width was 1,800 meters, Substituting these values in formula (2)
the rise of W.L, for every incregse cf 1,000 cubic meicrs per second
of discherge will be
1,000 x 36,315
1.7 x 1,800 x 79,800

di = = 0,15 meter

This checks with what we have foirnd before,

After having dtermined the relstion of the increment of water
stage of the Yangtze River due to the gdditional dischsrge of the
Huai River, we can next come to the problem of how much of the flood

water of the Husl can safely be conducted to the Yangtze without
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serious effect on the flood conditionﬁf the 1attor. From the gage
records of the Yangtze kiver at Chinkisng, we find that the flood
condition of 1921 is the highest»one on rgccrd. It can be used as
the basis of our investigétion. An hydrographuof the Yangtze River at
Chinkieng “for the montls of August and Septeﬁber is first made as
shown by the heavy lime in Fig, 6, The corresponding daily discharges
of the Huali River Lntd the Yangtze,gifér are obtained approximately
frdm~the record keﬁt by the former‘Kigng Huai Conservancy Board,
and a:e'recordeé at the léwer-portion of the hydrograph., The safe
amount of discnarge of the Huéi Riier intd the iangtze_is then deter-
meined déy by day, and the probable hyiiograpﬁ in thé”futurp ié con-
structed by the already estgblished relation; &8 shown by the light
line in the same figure. The safe amount ihus foﬁﬁd véries from
6,000 c.m,s, during the highest flood creat of the Yangtze hlver, as
in 1921, up-to 9.000 qm,.s, when the flood ‘0f the Yangtze kiver is
receeding, By this way, the future V,L, vi the Yangtze River, after
the lual River is regulated,lvill>nefer.rise above the origingl H.Hs
WeL. Hence so far tre Yangtze Rivar is concernea.‘this‘method of
regulation of the liuai River will not only be of no harm, but also
benetficial, Since if the Huai Rivgr isg left as it is, it will na-
turslly endanger the Yangtgze River by the uncentrolled: flood water,
Were the stage of the Yangt:e.Riyer'af its highq#t axl;dg. 21;v1921.
the discharge of 8,000 c{m.s;'of the Huai‘into it would reise the
Yangtie River 0,3m higher, the.flood?cqndition will be much more
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coneiderﬁble. No body oansasiure”thatithis woret condition will nevér
happen if the Hual River is not regulated; but on the other hend, as
soon as the Hual River 1s under control, this conditiom can be com-
pletely eliminated, That is why we say it is veneficisl to the Yaug-

tge River too,

The foregoing computations are based on the worst conditibn,
that Ls, when both ‘the maximum flood peaks of the Hual and Yangtze
occurring at the same time. If trey do not occur simulteneously or
one of the flood »eaks haé less magnitude tran thet of 1921, the re-
sulted hydrogrepl: showing the variat;on“of éafer‘surface elev:tion
of the Yangtgze after the admission of the Huei Liver will be stlll
much 1ower.» Therefore it is sefe to take the amount of 9,000 éubic
meters per second as the limiting value fdr.sending thé flood water

of the luai into the Yangtze River,

The Detgntion Capacity of the lupngtze lgke

The maximum flooddischarge of the Huei niver is fouud to be
15,000 c.m.s., while the safé amount which ¢en be emptied into the
Yangtze River is only from 6,000 to 9,000 Q.m,s; Their difference
is gréat. and ao'it is necessary to find aamé method to provide for,‘
As stated abowe, throuéh pasi experience, we have slrecdy known that
the flood condition of’tﬁe Fual River, which hes insufficient chanm.el
czpacity at ifs lower course, has been greatlyrroduced,by the presence

of the Hungtse and Kao “ao Lakes, With the vast area and capacity of
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the lungtse Lake. 1t ean serve for our purposc as a detention reser-
voir to hold the exceseive diacharge of flood weter that can not be
sent down to the Y ngtze iiver in a short timee A"hlS'il conaiuered
as most economical alrangement in the scheme for the reeulatién of

the Huai diver.

Before taking u;&thefmethod of Licw to operste‘thc Euyngtzé*&ake;u

for flood: ~ontrol, let us briefly cousdder the prineiple of & deten—i~

tion reservoir in general. Tre flood flow of @ river as shovn by |

its nydrogr:ph takas uaually a sudden 1isa and fall in certein ghort}~’“

period, 1t forms & flood peak, Ite aurction is. uaually not over a“ﬂ‘

score of days, Luw.ver, most of itp flood damageh. sueh as wuahing
awry dikes and home,eeads. gnd overflowing ovar fielda. &re mm‘c 1n

this short peried. S

. Therefore oue. wLo is concﬁrned with the regulation af a%river

must pay attention on this fawt, hov if onky the channel imyrove- }'_“w
- ment 1is depcnden*uwvﬂftur floo0d cOLtfolb it*vill bé“heéeasari io prOv

vide & ci.,xel of very big crossesection to cOpe withk the Lighest
£l00d discharge of tle #low. TFor 1nstance. the ehan.el mnat havc

capaclty of 10.000 cubic meters per secoua if the highest Valuo of

the flood pegak is 10.000~cubic meters-pex seconn. while the chenbel |

must We capable to diachaxge 20.009 cubic meters -per aeconn 1n cane

1ts maximum flood pea} reacbes suck o high Value, and $0 on, uwtwithn

standing vhether the durction of the floo8 peck*lasting eevcral meks Y

s
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or few daya or even only a. few hourc. In this way the cost of thc »

i

regulation wexk must be very: expenaive on acc@unt of the trcncudou:

’quantity of earthwork If. on tha other hand. reservoita are av;il-éﬁ;}'

'”part+on of it can ke temporaxilx neserved 1n tha rhservpir and srar‘;

“dually diaehargee at future time When the flood getting lowcr down.

e

Cm’ thls mdhner. "altYough the ir fiéw an VaYﬁ to a grept extent or

ttain to its highest peak, the disc}arge of the outlet chemnel will "‘

nevertheless be much smaller than the maximum Value. This will ren&or

‘great -economy in the expenuiturc for im@rovement of the outlet channcl.

Hence whenever :there is a reserVOir aite ‘which can be economically

developed, one does not hilitnte to use it for the rcgulation of a

river, mh. ﬂungtae Lake is a good e&ampla for this case.

, R L
The maximum diéchérge of the¢ﬁualfis 153000 cubic'moters per
second, of which only 6.000 oubic metcrs pex gsecond ¢en be disclarged
into the Yangtze wheﬁ the latter is in ita\highest atage. If tho . o

Hur gtze Lake is not chiated. it will be further necessary to provide ‘

& lsrge cheniel lcadinglgosthe_pqa for~the*excessive capacity of

9,000 cubic meters per second, This will cost roughly not leasthan'*
v L

two hundred millibh dollars, On the ather hand if we use the Hupg- :

=

tge Lake as a detention rerervoir not only the outflcv 1nto Yhngtzc

esn be rSgulated ccnsistent with the ater stages of the latters . but

plso the surplus water which cannotﬁbe aischarged in the same;ﬁime .
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‘cun be tmporartlx;‘_ttom’ in t‘hw ato ‘mmi.hor'chmel .l.mmm-;',,j
£ exnenpxtn;g wcullqho rcdu%ed
on aecount of the deteﬁtion abiiltyﬁ%f%the ﬁnnttze'hakva

1ng wuter tc the sea 18 profetred‘

Tk

The operntion of the Hungts¢ Lako a8 a detentiaa~rcservoi: will -
“be 1ike tm.o. Before the flooé uéhaony the- m:é surfuce will, be .

’ _’lowered down Lrom itn orﬂinary age (;ce,fﬁ

. :on irriaztion )

L

1n93921 is set 1n. thn~wwgulator‘

to 12.5m supposo a fiood li”e thatf
at "”’wﬁ will be. oveﬂ w diwﬁﬁru s much’ 88 the stege of the

Yangtzt Rlver 13 not endangernd. For the take of reducing the cost \
of construetion of the regulator. and the fiood channel. they are dea

s signed to discharge and carry‘tbe maximnn tlow or 9.000 until the

elevation of the 7.1, in the lake becomes 13.59m' Henge during the

. first atage of operation, the diachbxge through the regulator 13
less than 9,000 as fully illtatrated in Fig. 73 and 7b. A8 soon -as
the flood inflow td the lake exceeda its outflow, tPc leke surface
will reise. and its outflow is corrcsponuingly inczeased due to the
increasing of }ead of water. in egae of thevworgt condition of flood

thct the flood peals of the Yangtze’and the lLuai kivers meeti@g at

the came time, the regulator should dbe partlj‘closed 80 as to insure
. that 1t would not do any harm to the former, as shown in Flg. Ta.
If the flood pesk of the Yangtza«does not meet with that of the Hugi,
* the condjition will be betfer as shown in Fige 7h» In either case
the naximum outflow will be limited 10 99000 €oMeBo. Through the
computstion of the effect;qt th d,&. in the lcke by the step method
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vTreating 1n the samé manuer as‘befare, the h&ghent veter level of
the loke will be only 15.3 meters (aef xig. sas 6b), ¥ith the builde
1ing of mmll levees surrounaing the lake. then all thé a8 above the
leVel 14,5 meters can be. protectqd Trom flood ’ Also the Ling vike of

the hnngtze Lake cen. be safely depended for pretcetion. This i3, of

'couxse. the best and satest measure. far flood eonxrol. HGVeVer the -
chanuel lezding to tho sea will involve a big quantity of earth ex~ y
cavation, thnt at least'ten million dqllars yill be necssﬂary..Bc- B
sides, the max&nun water 1evel‘uf the lake of 16.10 mcters can only
be occurred uhen heth the maximun flooda of the ﬂhai and !hngtze:
occur at the aame datea ' The probability of such an occurrence will
be very rare. Evan 1t hapyehe, the durationydf thc high-'ater stage .
13 not very long;, Hance it is not neceasery to cara for any great
loas due to inundation. In conclusion. the primary impcrtant step |
to be taken for regulation of the Buai is to provide & channel to tho
Yangtze, And levees aurrounding the leke must be alao repeired and
added for add;tional qafety,fso as to nake the lend’ above 14§§ meterq
in elevation é;ﬁgng the Ihkeiipoqrfof egriculturel use, The work for
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A . S Thgvge mg the Flood cnggnel
'" Fzgm tggyﬂung gg ggg to the Ygggtze River.'"'"

"~s

The preﬂéﬁ caurse of flooQWater ‘of the Huai River: fallows na--
turelly the uan Hc and the chain“of lakes such as,Kao-yu, Pao-ying.,
ete., and meryes into: the Grand Cancl at Liu-chai. By paesing through -
the flood escapes in Qhe dikeg of the Granﬂ Canal, it follows the

Ny

Tongchiakou, and Iiochiakou, to join the Yanstzeikiang at eankiang-ly
ying. Let us firé; examine briefl&}thc loeal ccndltions of the dif-
. ferent sectiona of tbe eourae.? The San Ho 19 the first aection of |
this naturel” course& lyine bntﬁaeni£ha Hqutzp and Laoerap Lakea.‘It :j;f

haa a narrow chanrea but of great depth*at itawupper portion frﬁh the~§

Hungtze Lake to- aanhowei ani a Ghallov channel bnt«broad oﬁ!eat its
lower portion from eanhowei to,Kao-Pao Lakes.lts channel 10 so trre-

gular that it has a mininum breadib«of three runéred metcra 6nly up

e

to more than two kilometers in aone other plsces, The channel capa-

. city of the San Ho 1& comparati 61y high' it disch rsed §,400 c.n.s.f:.;_

'in 1916 when' the wce Wl ma 13,70m, and 14,606 c.m.a.

when the lake was at*15 77m. uue to itu high velocity, theelosa 0!

herad in-the short distanee wasﬁconhidcrable. But in cux.ggSe. we arce -3

going to let thit sectionof the course to coavey 9,000 c.m 8. only

wd -
L

P
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1nto operation»on th_fright iih%v

Gn the'other hand. ev%m those 5%

reserving*aupart pf’thc flooa flow.h

s

. 1akes are separated ﬁrom th ﬁwann Ganal by the weatern aike, ynt thuy )

wf\

can, detained in tha Hunétse Lake, xnd/else cyn be sent down to the,

Yangtne. these lgkes and flooa eacapes are no more. neﬁdﬁd » Only two

38
i

parallel dikea axe to be huiltrin'thé<chain nf lakes to aerve 288 L
definite’ chan.qlxﬁor flood wa&gr. whfle the: remaintng ar‘g ‘i be uicﬁ

‘for rzclamation.- By utilizin& tha"ﬁqpth of the lake and the chﬁapuitl :
of the~bottom 1and. ;8 deep ~and: widemchannel ‘can be ecenam1¢a11y oonci‘“é;
atructed. At the ggme timeg by aﬁi&cting the ghortest and deepeat routcc;
; not only construct;on cost %an be gre tly reduced, but also it is pos— .
sible to save for the 1oasxof naad The prOpoeed ehannel is to meet ,
with the Grand Canal at the downstream side of the proposal Shaopsal ER fﬁ
Lock (3ee Chapter on Tavigation Projects), it does»not interfere with
the navigution of the Grand Lanal during the floou -sepson, The Tungvvgf:

Yang Canal will be separated from the fl00d chem.el by €losing dams
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built in the original head bay at Liuchai and conneeted with the upper
pool of the 9haopai Lodk. Bbw 1ock and aluica will be provideﬁ for~r~
at the head of the Tunggang Canal ror navigation and ixrisation. To‘
the aouth of Liuchai the flood chanuel will be led through the five ;

¢ exiated channela, naunly kingmun, Tungwan. Einghwrng, Sin Lo, Pihu :
and then combined into two main courses, Tongehiakou and Ltochiakou5
and finally discherging into the !hngtze River at Snnkiangying. The
extsted ficod escapes in: tae ﬁvo chinnels wiil De entirely teken
auay. dhen the gage reading at Liuchai was 8.41m 1n 1921. the dischargc
thrclgh the five  channels- ‘was round to be 7,841 c.m.s.. In order to

. increase ita capacity to 9'000 c.m.a.. even '1th a lower atage. it

. will not 1nvolve ‘too much, earthwork The annugl - cost for opexlting
these flood eacapea ean also be saved foru:nr. The propoaed coursge

of the flaod channel is fully 111ustrated in Figuros 9a and Qb.

* mmw&wﬁmu n_of el

1.) ALIGHLOINT The general course of ‘the flood way huﬂ been described
in the last article. “ince the crosswsection of the San Ho adjacent to
the Lungtze Lske is not sufficient to discharge the whole quantity of -

’ water without too much loss of heau. a new chan el of 5, 8 kllometera
long nust be excavited to the north of Chiengpe and joining the San

lio nesr San Io ei, (ueo rig. b, )

- The flood flow from the lungtze Lake will be reguleted by mecns
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of two movable dams to be constructea in the Sgn Fo and the new chan-
nel, The combined flow follows the original course of the San lL.o

till Teichiawan, cost of liingkouchen, where it is to be devisted
southward to Taichiachien ond then southensterly to” join the river

isin Yo, Although the lend travelled is generclly high frow iaickie-
chien to Yisin lio, yet it is teken becpuse it is the shortest wzy for

the Lusl getting to the Yangtze; At this plice, for tie scke of seck-
ing ¢ winimw: sscrifice of the smgll villages sna ferm longs its

course is nrzde 1n a reversed curve, Yet it will mzke no obstruction

to the flood aisclarge, Sterting from this cut it runs in & southerstern
direction through ihe lgo-yiu lske auirectly to the Tangchie lazke, 1t
meets with another hagh lsua in the region between Tenclhigcrien and
huclusuwel where the cheamel is £lso locanted with seversl short turns
in its wsy,  After pessing luehuangvwei, it runs trrough the Lentu to
Shaopei Is¥e snd thence to lLiucksi where it joins with the five chan.els
to the Ancient Cengl, sna combtines into two m:in courses to tre Yengtlze

civer. The total length of the whole course is gbout 153% kilometers.

2.) VIBCHAWL The chantiels st @ittereni sections clong tre course

sre designed for tle meximum dischrrge of 9,000 c.Mm.,s8,. ite two courses
leading water from tie llungtze l.pke ere cesigned to puass 4,500 c.m. s,
in crech, i'rom their junction to Liuchgi, there is ouly one wiin ches-
nel, whicer is lience designed for 9,000 com.v.. Srom Litchrzi to tie
aitcient Ceancl, the flow is again civided into tive »erellel chienicle,

lts disiributior is #s follows:
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S poing hc m uc.m.s‘
~ the’ n;&hmms Ho ' »_ et _ . .m..s.

the Sin fo. P ) Golas.

the Innog Grand ﬁhnal e ) e.m.e

The sum of the discharga in thé“abqﬁqgfiveiganﬁls is dtill 9.000 c;p}s.,

| From the Ancient Canal to Pakigngkow. the flow is divided into )
two pgssages. Oné is Montao Ho to discrarge 1,500 c.m.s..and the |
other is Lioechiakou to_ dlscharge 74500 e.m.s.. Balow Pakiangkow) it
" is designed to yass the total ma;;mum discharge through ohatou o 5
intd the Yanst:e. That the quanéity diacharged from Kuachowkow into AQ?'
the Yangtze being. very snall is nothaken inbo con;ideratlon for aafety.'

3,) GRADIENT The entire ‘course of the flond channel frqm the Hungtze
- Lake to the Yhngtze Ri?er is about 153 kilometers. “The water level
“'Just bélow ‘the movable dam 1s at 13 meters when lake elevétion ia at
.13.50 meters, while th8<ﬂaH‘WQL& or th&a¥§ngtze il‘4,3 nete:s. The
tdtal awailable drop nlong the courae,is therefore founﬂ to be 8.7m.
(See Fig. 10). Different drops in water level are aasumed for aif-
ferent Becfions along the course, From the place Just below the mo=-
vable dam at Chiangpa to Paichiachien being 34.89’k110meters in length.
its drop is 1.6 meters, ¥rom l'aichiachien to Liuchgi. the disténce

is 77.51 kilometers while its drop is assumed toé?g 3.9 meters. The -
gsection from Liﬁchei to Sankiéngyiﬁg being 40.27 kilometers long is

designed with a drep of 3,2 meters., The vuriation ofkthe slopes af
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the weter qurface fqr dlffexent pttticns is che,rly skcwn in Fic. 1o.f'

e »":x

In generel, 1t 13 8o arlanged that in Caﬁe the origlnal c}anlel 1»

large envugh to prss tre flood, 1ts nmtu;p ' 10pe of flOW’iS t kcn.“

thrt when t}n CI(H el m\st be éxCPvrtwg throagh }ighflgnd, tke droy~ e

in water lcvel,is assumed Cumpcratively greater; end tkat whien t}e
‘ ohannel pdSbeﬂ through low 1 énd or lakaea it is theu dcaxgned to cun-”-w
sure a Bmaller drop. '”kis willrender the cost orf eXCav t1on and dredgff

ing to te most econOLical.-

4,) . T RFGULATCF; The regulators to be censtructed at CL1angpa are'f:
designeu to paas 9,000 cubic metera per. second when the lake elevation
is at 13,5 metera. The floor of the mDVable dem is averaged at 8m,
in elevation, and the dr0p of head in passing the dam 1B-asoumed to bc
0.5 meter, By tbe ?ollowing approximate estimation, ‘the length of
the clear onening of the mQVable dam must be 600 netera. jxﬁ.i
__':;,s o 96L (H—h)~Zgh
Q = 9,000 c.m.s.
Hx 6.5 m, .
h.n 0.5 m.   _
Ls soom.

, nany typea of movdble dams snch as atOp 1oga; needles, Tainter gates:"'

and Stoney gates have been investigated and designed, But which one

is the best to be sdopted can only be decided after the actusl test

of tre soil condition at the site of éonstruction ig mede, So far do"z;‘
the cost is concerned, it willjﬁoﬁe no greet differenee in the choice

of types. Approximrtely it will cost abaut threc thousand dollars
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) DIKB°&'Aa for the; standard Bectiﬁﬁ ¢4h¢ dike, the top wiaxh is

aboth sides. 1:5.‘ Thia may

assumed to be fbﬂr meters ahd nlOpes '

E aubject to correction vhen mcdel expeﬂ*m%hi on dikes ia pcnformed.

The top of- the dike must Ve 1.5 metemi.mgher than the highest weter

lavel to be expected In thnae:pfhncs where excavetion is neceasary, rﬁ“

the exCavated mate;ial '111 be uscd for dike*constructlon., In this
case it needs only to pay the additional cost for tamping. In cese
no excavated material can be utilized. lt is ;then necessary to pay
for both hauling and tamping. ¥or dikea,along,the flood channel from
Chiangpe to Paichiachien the earthwork vhich needs to pay for both
hanling and tamping amounts to 5.554,570 ¢Ub1c meters, ahd that por-
tion where excaVated material ia&axailablh and only tamping“toquried
is 2,024,500 cubic’ meters.! From Ppichiacrien ‘to Liuchai. the éarth-
work for dike construction which needs both hauling and tamping is
about 17.020 500 cubic meters and that which needs tamping only is
about 7 381.500 cubic meters., ¥rom Liuchai to the Ancient Canal due
to high lands on both banks, only repairing work for the exlsting ’
dikes 1dpevded. Moreover excavated material is obtaineble for dike
construction everywhere along this section.‘ The earthwork in this
section, which needs tamping only is about_24i.600 cubic meters, Be-
low the /incient Canal no excav: tion or‘&redging is to be performed,

The esrthwork for dikes from the Ancientvcaﬁpl to Igkiegngkow is
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to gankianeyins lhﬁre <

'”; thm channal;Jdins with the Yazgtze is ;,&&5.000 cuﬁie meters. As fo ;

the wlole system df thc flﬁod channel. fcr dikea along botb banks.
the total earthwork whéch needs bothnhauling and’ tamping 1g‘approxi- ~Q
mately 25,309,070 cubie metcrs and thet needs tamning only anonnta |

. to 9,647,600 cubie nnters {See Fig. 10).

: o
,». .

Aoy @

5.) “0cnYA;Iu“ J JnEDGIB& ,ide sloaen of - 132 will be adopted for :
the excavatéd poriion of tke ehannel, For- the new t:cm?ated chgnnel

at Chianspa. the w1dth of‘its highcstkwaxer aurfuce is 450 mcters.

'ind it has an average degth of 6. 4 meteié ana & slo,abof water aurfaacl“*
of 0.000088; “The exceVatian neededxfcx tlis canal 15 10,225 .aoo cubicwfi
meters. From. the Huntse Lake to “aicllaChlen along thémaan o the _ -
;'width of the channel at itg maximum scage is from $20 to 1,400° metera;
; iuS average depth is’ f;om 5.9 to 8,22 meters and“the slépe of water
. surface is from 0.00005 t0 O 000072., The e.rthwork of Emca;étién for
this 8ection is 17.8§1.000 cubic me‘ﬁra. FTom Taichiaehien to Liuchai
the width of the channel ‘at thre higheat water level ic from 1.488 to
2,186 meters,its average depth from 4.5 to 6 metcres, itsfelopee from
0.00003 to 0.00009 and the earthwoxk of cxcavation is 31,@30.000 cubic
. mcters, -~rom Liuchai to the Anc1ent Cangl there are five channels in

parallcl which will maintain their-original wiath and vill be dtepcn-

24 ‘

ed ouly by dredging. The average depth is from 5.7 to 12.2 metcra,

and the slope from 0,0000816 to 0,000094,

The earthvork for dredg-

ing is 13,578,000 cublc meters. ¥rom the Ancient Cansl to uanxlang-.
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ying whence the flaod water flows into the Yangtze, the originasl chan-
nel is enough for disclerging the ngzimum flood, lence no areaging |
work 1s needed for thisblast section, The computation is pertly based
on the topogrcphical meps surveyed by the I'uai-Ygngelisu-linl Topogra~
phic Surveying board, Iroper corrections will begmeae after the tinel

. suywey is completed,

Te) UILIATS The opproxim:te estiriste for the cast of the flooa

chiantiel of the Hugi iz summoriged as follows:e

(n) Lovable sty ‘ $2,000,000
K (b) .ixcevition snd aredging 22,960,345
) (e) Dike construction o 44295,592

{d) Land com. enssntion | o 1.566;800
| (e) Clearing the Yezd bay aWowe the movible

dems 50,000

(f) Cther miscellenious opnd euminisirotive

' ! expense , , : S2900,000
POtolecoscsoinasnnsnes 433,872,737

. Dike Co: struction surrounding the'Huﬁgt;e Lake,

. lafore rnother floodpsannel is provided to dischurgc the water q'
into the ses, the lsnd surrounding the fungtze iake will suffer the |
danger of inundation beceuse of the lLigh surfece elcv:tion miaintaine
ed in the lake, .l'or this recson, dike construction is then necessary,
The old dike with stone facing on the southesstern shore of the lake

kanownl &8 "Ling Ji¥c of the Hungtié "y 1f duly repairéé, cen be Well .

ugsed for protection of the land, Construction of new dikes will be
Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8
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Xnown as "Hins Diko of the Hungtso" ir nuiy repair«u. oan be w.ll

,,,,,
@

conducted in both diroctiona to connect Wish?thai
the old dike. On the eastern sine of thc lake. it sterts fronnghunp

'tﬁn extrcmitins of

hochéh ‘to go arounn tho«Chenthewa along the oontuur 11ne of elevatiou"
14,5 meters and terminates at the high land wett of the Anheua.‘ on
the west of Ganhokow. ;n the scme menner. a dike from malangkang to |

Pnyuanchih is to hr constructod. ”he total 1en3th of the dike to ;ﬁ”‘
be built amounts té 180 kilometers. Aa to the section of the dika.wl
the width en the tcp will be 3 metexrfand sloges on both sidoa will an‘t
be l:e, gnd it will be built l 5 mctera higher thau tae higheat watére ;5
level Tre earthworl amohnts to 6,500.000 cubic metexs.~wh11e itp B
cost will be apprOL&mﬁtely wl,OO0.000.‘ Sluics gates ulong the dike“
must ue provided. when necessary, for the draiuage of 'the 1ana at ;,

different places adjacent to the lake.x They will cos;/ahcut.izoo.ooo,

¥

Ar.w_etion or the M
i : B gﬁ&utggie!,_

‘Mueh of the flood: daxnagea on the upper nnd middle xuai Rivct" .

have been caused by tha insufficient eapacity of the r1v0r channel

wiillch is called upon to pass an enormous quantity of watpr Rollectsd
by the many tribut:riea below 3an to then. Beaidea that. khg uaxrow ﬁ”,

cahy0n~lik0 borzes at engtui. Huaiyuun and zuahan piay angreat &aal

of obstruction for tse d15charge of flood whter. Lost af the tribu- e»f

!
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mon bccurrance. According to the topographic ngp |
Anhwei Conservancy Board, the inundated area in 1916}1&5 8;500 Vaq.km.;
while in 1921, was 15 700 aq.km The. extenaiveness of the rlooded -

area 1s worthy of our natice.

ELQQ.LE_I.&!- T g e e :
There 1s no actua.l record about the 1ntensity of floodo of the

upper Huai River and its tzibutaripa. Rbugh est«&metes can be made by

- referring tn the i)reken, recetds of ;jformer ‘h

of the gaging stations.f f im;abliqhed pt }iunghokow, oahhochien, on the

L
RCOEE

LR

Fual River and also on the Shih Ho a,nd Ym Ho. It is tabulated ad

follows: . i | ; S e
River o Flood Flow — Remarks ;fyﬁ,‘ ~
* - in ¢ oM, By | g "

Hual River(ﬁung};oko‘w) ,a

| Hugl River(Shenhochien

| Hung Ho(Ju Ho inciuded) |
| Shih lio(Kuan Ho includgd

J;Burvayed at*July 11,1921
BN Ty UL

13,1921

| Yin Ho R ‘ ,,,2011 21‘__ ‘

Dei Ho L , i
v Hajfei Ho e Y ,1“; T

Kwo Ho . IR S | e ~

Chien Ho . 7~ .+ 7% M_,_..J

Peiféi Ho ST A P -

| Kwed. Ho L ’ BT Lok
to o T R
_IBLHQ- T e . s f’ j :;_ ‘ o
Shui Ho I T T ]

'

B N
LA

The above tabulnted ialues are only the prdbrble “maximum diacharsel s

of the various tributariqs, but not necessary occur in the same year.

‘,“,
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or e;éh‘so. they,ﬁhst not be disclerged to tre mein river Qimulta-
neously. Therefore it is obviously that the\diSché}ge of the liual
adver ot any pbint srould dbe smaller‘than the sum of ihe max, dis-
cLirces of all iis tributeries above that point. The ,robuble flood
flows of the main Iusi .dver below tke moutk of sny tributsry ere -
lcft to be determined, | e

It is‘assumcd thet the nax, infloQ of thé hﬂng}ze Likey for cafe=
tys being 15,000 C.lie8.y while thg cor:esponaing dischalges of shui
Lo aad_other5 which are td be disciaged directly to tie hﬁn@tze thﬁ
belng LSOO“C.m.s..' Hence the»maximumﬁflpod fipw of the main huai Aiiar

Just :sbove the_HungtzevLake cen be pssumed 8s 13,500 c.ﬁ;s.;<Tﬁgt

gbove cvery tributaf& upward should be dedutted & certcin cmount of

discherge due to luat tributary, From this, we estimite the maximum

disclinrge of ench section of the oeldn huai'ﬁivér as thc following teble:

. sections : . Flgoad
Localities Mouthes of tridbutaries . low
Srom To - From - To in c.,m,8,
s.welshan Fushan Hungtze Ioke | Tse I 125500
sushan Wu :lo Tse o | EKwel lio 135,000 '
T No Huglyaen iwel lic - - Kwo Ho 15000
Hualyuan Fengtai EwWo Jio Heifei Lo 10,000 |
| Yengtel Chenvangkwan | lisifei lo Pei iic 9,500
| chenyangkwan | Shuikanizehih | Pei Ho Yin Ho 82900 -
3k crih| Saihochien | Yin Ho . :3hih Ho 65000
Saniochien [Hunshokow Shili Ho Lung Ko 49500

e actual re¢cucd in the yesr 1271 tells us thet the flood iiow
¢l (re Nual Riwer ot “wnhockien only reasched 3,310 c.m.s8., while at

I&.ow, o short dlst.mece below Chenyun kw:n, it resched 6,000 Coln, 8,
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only. Trc reduction of overflow after regulation vill increase the
the flood flow of the main while the separstion of the occurrznccs of
the flood peaks of vorious tributsries will decrease;it. Gwing to
the lack of COmplete records, the prob:ble future flood is still un-
certain, But at any rate the above tabulated'Valuesjcan safcly be
used since they are 6ﬁ§-fiftb to one-third”greater than the recorded

maxime, .

Regulgtion of the lpin itdver

The present main cham el of the Husi River below Hunghokow can
carry only one-half the amount of ma.imum discharge‘due-to its con-
tracted and'snali'cross-secﬁions and flat slope; The dikes, also, are
so low and 1n¢omp1eté that no protection from overflowing can be offer-
ed by them, Thus inundation must heppen as soon as there is g floed
of considersble megnitude, and in 1921, it was seen ﬁh&t tlhe flood
channel beceme as wide as 15km, The cost of ecrthwork mekes it impos=
sible to excavate g large channel that will discuerge ail the amount.
of flood flow which may occur, The only,way we caﬁ do is to construct~
two long levees along the course of the main changel. Prof, O, rrane
zius, has the same idea too, In some locclitlies, nevertleless, chane
nel improvement éhould also be executed in order to‘arrive st a satise
factory solution, Hence severasl sherp bends of théaehan;el should be
eliminr~ted by cut-offs, and‘insuffiqient,crosé;sactiona Should,be en-

larged by resorting to dredging, The diat@hce beiween levees is to be
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kept as uniform es popssible, sudden chonges are to be avoided, The
height of levees should be such that the sum of the construction cost
and value of flooded area included within the leveea.is & minimum,
upon the foregoing principles thre regulestion work of the main Hugi
.iver is designed and will be briefly describec in the fadddewing Pera-

graphs,

Cut-offs are to be exccuted at Lotaitze,‘Sanhochien, Chiszochischih
ond dengtal with an ag regate length of 18 km, Yor keeping the current
in ecailivrium, the new cross-sectionsl sreas along each cut-off should
be a8 near the originsl ones as possible, The averége velue of these
arcs8 is computed to be‘2,800 8q.m, approximately, meking total earthe
work of 50,000,000 cu, m, for the whole, At the following loc&litigs
the chan:els are to be enlerge: by excavation: from iunghokow to Chiange
pekaintze, from Paifangtaitze to Fengtritze, from Fengtal cut-off to
Yenwotze, from Lunghochih to Keihokow, from Anhusichih to Chickih,
and from Pouchliatu to Fushan, The sectionel aress to be cut are from
500 to 7,500 sq. m, Total earthwork will be 90,000,000 cu oM. 1t may
be coneluded t} at the totsl quantity of excavetion work of the mein
Husl niver between Hunghokow and ¥ushgn smounts to 140,000,000 cu,.m,
The cost of doing this will be about 430,000,000, Lesides this, new
openings mist be added to the railway bridge at l'engpu since the water

passage wider that bridge seems teo small,
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A new chuiel is_destred to be excavated frou ushezn pessing
directly tkrough the high land at tle southeast of Shusngkou gnd tie
Lirowsa, to the iungize Lske, A smzll steep-sloped chanrel will be
cut throughk at tre starting. By mesns of the strong current it will
be citlarged naturelly to the desired capacity., Ry thet time the dikes
shiould be constructed so tret reci:mation of surrcunding lands can be
. c:rried ovt, It is advent:igeous both tb flood couﬁfol snd mocvigation
gince tre length of the chanucl'wili btuhof::;ed by'about €C kme, 1lu
tt.e new cut-off, whic' has a totel length of lﬁ"km.. 15 kﬁ. will be
racrshy lond aad O kr, will be high lenid, let tle base width of the
artiliecial chem.el be 100 m., side sluje lil, meun deyth 10 meters,
tien the escavation slong Linryshy land will be 11,500,000 CUlk..s zud
that slong kigh lund will be 6.660,0@0 cu.m.'ixhe cost of excaVatibn.
. incluﬁing a nerrow chamrel in the Lihowa.‘wili be about 15,000,000,

“re possibility of this kind of work mey be determined after the suil

investigation of the high lend soutl.cast of Shusngkou is mrde,

The total length of the levee of the wmgin iuszi wivery from iLunge-
hokow to Thuangkocu, will be 410 km; iaccording td'our'cousulting engle
neer, :'rof, <, Fruinzius's, studs, the wmost economical typec of levee will
be 5 to 6 m., in hLelight, and avorage O.5 km., apart. .rom the cfoss-
sectiuns taken by the former iiasn, lual Conserveney Bozrd gnd the dise
cliarges at various sec;ious &8 wbove cumjuted, it is fuund that the
reguired distonce between 3evees gt the pbrtion frori Shusngkou to Luai-

v

Yugnn will be 4 ki, thet from Hﬁaiyuan to Liutzekow, & km,, upstream
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of Chenyengkwan, will be o ki, thet from Liutzekow tc JSanhochien will
be 2 ¥m., and thgt ffom Sant:ochlien to lunghokow will be3km, The height
of levecs will Be‘beiweeu 4.9 me to 6,5 m.y only at certain place with
very short cdistance the réight reackes to "™m, Tle freeboard is taken
28 1 n, and side slopes ¢t both sides 1l:3, The toy width of levee is
telen as 6 m, 80 us to serve a3 & public highwey at the same time,
Seawcuette is to be constructed at tle place where the hLeight of levee
is more tirun Om, The top of & banQuette is 2m, below the top of the
levee, and is 10m, wiue, The total guantity of embeukment amiounts to
1.0400,9000 cu,. 11, akd it cobts abuut'SIB,OOQgOOO. ihe privete lond
arca occunied by the leve.s, the Bbr:uw-pits. and the berms between
mavunts to 104 8q. Km., or 266,000 mou, At an average price of 140,
per mou, it costs 10,640,000, DPesides the abofe, ti.e costs for sluices
punping stations, etc, should z1s0 be added 1n.' The total cost of

levee construetion,.therefore, will be $35,000,0006

The land ares of the ?roposea flood'éhunnel 1s cstimgte& et

T 90004000 mou, It is stillbgble to bé ﬁsed forycultif&ticn. ws it s
subjectioﬁ to flood will not be ofteﬁer'than before, except thet if

it ducs occur, the depthaof water on it will be deepcr., (n the olher
Laildy alver tlie inprovement is com?lcteu, the durstion of inundcfion
oii the sbove mentionet lena will be shorter for flood water of the
Juai .idver can quickly be discharged. ilence the benefit anu disadvan-
tiy;e are still brlenced, It is onij necessecry to exermpt the lanad tax

or giviry & suell sum of money as corjensstion, without an.cunting to
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a blg expenditure,

The valley of the main lugi iver is usually flaut, its ateepést
slope 1s not udie than 1:50,0006, With tkis value and tle mezn depth
of water of gie flood cliru.cl, we»foqnu thet the 7.1, elevetion gt
HMunghokow will be 28m.. al Fushen, iill be ;Om; Ielow :ushan down to
thic luangtge Lake by way of the probpsed 18 km, short cut at Shumge
xou the available drop of herd is celliey enouch to creute sufficient

" velocity to help the formstion of‘thp chanriel by ngturel erosion.

The flood i.L. abbve Fushan was thought rathér éoo higt, tut on ge-
count 6f the greatxexpenditure invaélved in thevenlargement of chénnel
by dredging, there could be no other slthernative than what prOposgd;
The HeWeL, will be lowered naturglly yesr after yeai 58 the erosion
of the channel bea~progresses. The total cost of the whoié project
for the main Huui 4iver~is cstime ted ot &70,000,000,

-~

“ Regulgtion'qf the Jiributgries

Differant me tliods of flood:.control sho#ld be a.pléed to the trie
buturies of the luai River of differcut,cbaracteriatics. but for tneir
lower courges, the bickwsier effecl of the floon $lows of the aiked
rain river,yili be Ligher than their bottom'lauds, 80 Ll.e conistruce
tion of lcveesﬂié‘also necesssry. ¥or ecomomical reusons thelﬁmalQ
tributarien'syqu;d be combined with the larger one, 4Also if the tore

tuous chaﬁﬁéls of the tributarieﬁibé“found near to tle msin river, they

can be shortened by providing cut-offs to the mein river. Desides these,

.
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hill-side ter:aging at their hecd weters and cuteoff glony the chane

nels may be providec if found economical and effective,

The "ei Ho, 3hih lo and Luan lio are all of mountainous streams,
80 retarding bseins may be built to control the flood, But owing to
the lack of actugl data, tris is Reft fof further investigestion, If
it is found necessary to provide levee system, then the recuiréd length
of levees for the Shih lio, from Sanicchien to Shintukow, Juvst above
the miuth of the Fuun Lo, is sgbout 70 km,, tkat for thre iuen lio, from
tle river riouth to Liushupahg, is about 40 ku., ahd_that for the rei
Lo, from the river mouth to 3isolecciiihy, is about S& kpi, 4dine cut-offs
will be required to elimingte the éhprp bends of the luang Ho below
Saicnskow, the junction with the Ju 1o, st a total length of about
14 Xxn, ‘he required length of levees for the Lung Lo'is gbout 140 km,
A new chunuel will be excevuted for shifting the river mouth of‘the
¥in Yo from Chenyeigkwen to Thuikengchih of u total lengthe of about
€ km, The length of levwes for the Yln Vo, frowm the new river mouth
to Huiliuckih is auout 70 km, "le lcngth of levees for thLe lisifei Ho,
liel Lo and Chiang o, is gout 70 km, VI\-‘ev’I chanr.els will be excavated
for the eifei Ho frqm haot;utze to'Y;nsiaochih an¢ then cumbine with
the kLwo Ho, same fdrythe Chien Yo from Tséolingchib to Shekouchih gnd
then combine with the iwo Ho, &nd also for the kwo lio, frOm ahtkouchih
to Chanbc}uang downatream of - Huaiyuan, and combine with the main Hual
liver, The levees for the above rivezs. the rwo Ho up to l-taenchih,

the ieifei Ho up to'naigngchiaochih, and the Chien Lo up to wanfuehih

.-, -
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have a totgl length of awvout 30 kni, The To Lo end 'eito Lo will couis
biue wiih tre iwel lio at Wuhkolsien sud discherge into the lhuei aiver,
“l.ec lo¥es s#long their lower courses, like tle Héiangchien fuy, To liuy
cicey will be preserved us the storige rescrvoirs, .xound the igles,
lovees will be constiructed and extenccd up to Crungyichil for the iweil
iw to Tsingehungcehih for the To lioy and to lLochiaockit for the icito
20, he total leigtli uf lovees of ticse three rivers will be wbout

oo i “he supll stresms ot the northern pert of czcheslien, lLingpi

pid Juubsien will be couducted o tie nungtze Loke by wuy of the Jien |
fuopad o&luio Lo, dhie claaincl bed ol tle Shui Lo seews Loo Ligiy Lence
dicuing s well &s levce constructivia sre necessiry., 4he total leugh
of this river to Le regulated is cbo. i 90 ¥m. other ilan these, the
encuv: tion aud cgbaulmﬁnt ¢f the verious srell stresns will not.be
cuidisidered Lere for tiey would not iuvd%vc lerge swa of cxpendlture,
Sreinege structures such os culveris :né PULi Ly - 860 1¢ " also be prowided
Tur dredalng awuey rain water collccicd ou the bruk siues of the ievees
during the MW, vorivd ol the Hued inpr. Lumerous ;;Les sld swamys.
slheuld be ureserved asivalley storages snd ot tle saue time 1o 1ccuce
ti:e cost 6f drainige structures, 7Ti.c tcta.l.cost of tl‘.e,widle rroject

oy the tributarics of the hual River is estimeted at 300004000,

it is found Uit tle totel areg wiich wiil be srotected under the
vregent sc1wme'amounting to 204000,00C mou, +kile the totrl cost of
tre pojeet iy cstincted to Le ebout 100,000,000, it shows thet it

averzges only 39,00 per rou,
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The foregoing tells oniy tle genersl feature of the sclene, ve-

teil study will be mede only after sufticient date are st hsndg.

article 4, seguistion of tle shu ko,

fhe Shu O tokes its rise in the welgyl mouuteing in tie province

of Shantwig, 1: hes different lbéal nanies aloug its course, 1t is
celicd the Tashe Yo or Great ‘andy Rijer after it psssés the town of
Yunghwepu down to tre btordey of the siovince of liengsu, 1ts course

is divided into twe brenehes st Slin fo Chen in the aistrict of Shue
Yiige The vein course runs eastwora, Lhy ‘ugl the Vsingyl Leke (dried)
b ose”&iver to tie ser st linrungkowe The other branch divides
itge1f into two, c¢2lled tke i'ront s Rewur 5hu Ko, and sgrin divides
Into Ve ILwsntien .o pnd Chaimee Ho, The ..esr [iu Ho e¢m .ties into the
Julngyl Lale too, while the sront 3 u I.;Q alla i.wmltie;-x:‘j‘o combiiie into
oll¢ co. 1se, Cilled thUnL 10y and em,tﬁ into the .o0se Liver, The Chg-
ine«: Ho runs sout! castward into the Yi liver, wud theu finds its wa.y
to the sea, ince the vielleypf the upper Shu Lo is very stecp that nof
natur:l storasge can be o’fered by it‘ )uring thc wln»er and syring
easans, the river bcd ia usually driec cuty but in the summe: seoson,
the fldod comes with such ravidity t} t tie channel 1‘pnable to hold,
and overflowing is usuplly occurred, ln the former day; vueh swamps 88
the Shuksirug, Tsingyi, - nngchu. etc,. at its downatream Blde were

=)

still in existence, and could hwve offe;ed £8 dotentlon bf51ns for thre

fiood, but they are now 011 silted us, somewhere is even higher then the
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river bed, tkey csn do more e#ilé than goot, This tells why the lgnd
traveleu_by the Shu Ho is always subject to Tlooay gnd mauy times, J

the flooded area merges into that of tie Yi Hiver to form a.seaolike'

water body, The riiers. such‘as the Chalmef Ho and Dhgakiang ho, etc..
are always subject to the flood of Yboth rivers ard t}e condrtion of i

tlood ’becoa,ms worst if bo'lr rivers have an enormuus flood_r:zceti,ng at

- ttie same time. It.is plainly, tbcrefore, in orde: to redﬁce tLe flood
denage it is uecessory to provide.dcfigite~chenielsffer.the Shu Ho

end Yi o separétely going to the sea, ‘ﬂ

-3

l gagnitude;, | - "‘f%w~

According'td’theerecbrd of the ionﬁcr Ri:ng’ﬁuuflconvérVany
Toard, grc=t floods of the 3hu bappened both in tke yesx 1921 anﬁ,1924
. (n July 15,19 1, the maximum flood alscharae was founu to be 29550 cubic
reters per second ax Laotsec}uant, wllle on July 10,19/4. meaaurement
ot :hinanchen 1ndic;ted tre, mamimum value to: bc 4,470 cub;c meters yer
second, thCh is the Blbhest record fo; rfcent yeara. It was canfirmed
by the peogle in the velley of the Shu Fo, that such & g;bﬁt flood had
never been ret with durln{ tha lqst sevelal aecades. By c@mpariscn
with other rivers wnlc} have almilax topogreuhicel ceuditldha and neai-

. ly equal drainasge .arecs, it is +1s0 shown to be & rere flood Theee-

fore tle maximuu flood ulsclazge of . the Shu Lo by whfch ‘}e schemes

for Xlood control will bagse ugon. xs assumed to Dbe 4.500

R}
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Cwing to lnCOmpleteheq% of tiec reecord of alsch.rge moaeuremeut.;t
10 definitc infommtimx cuil be obtained oun the chp& clty oi’ tne chanfii’
of thb Shu Bo at its lower course.‘, Dy meznm ol the uuys and croqs §W~

s P

sections of the rivorm survc eq by the foxmer liaug Luai LOnsciqucy

2

X Cwws

Zourdy an aﬁproAimﬁte estimation w‘s mtde, shov1u5 tL&t ‘the c}anrel
of ile -aaha Ldver near chchlacllk to be ca uble to discxaxge oou
cubie met"rs per uecond end thzt of the noae niver at ohacl iafor:g
being oauable to dischnrge 18 -cublc mebers ﬁel aeéo.d iny.%The capag ;i
city of tho chanxel et tbe ormer pltce is only one - fifth of that at L
the latter _ 1aCe, boing still Sm911€¢. even not rore than one twont‘
fiftr o1 the totudl me imum ﬂlBCv‘xgﬁ of lxg} faoud. 1t is eviaeut thht
tre clentel along its 1owor couxse is quth itpaccuate to éprr; the"
mexinnn flow ond avrtzlnly iﬁunuafion of t}e luuds cal b; no means be
avoided, DPut it:is the fret that the risa and fali of thc flow: even “4
durli: a }1L} f100o. are 5o suduen that its durahion of flood peak ‘&
lésis only & 'short ye:;ud. akzng\thc hiLh tlood of 1v2 lwio; 1pstuquif“

on July 12 thé discierge wfas found to be 39 cubic~meters ver second

only, but thrce days af'ter, that 15. on Jul* o it increased suddanly

SR

to 2.855 cubic neiers por s«eond. After that daxe it dIOppoé very»
'quickly to 505 cubie metera per aeconﬁ on July 19. A@ain in the® Yeax‘
1524 on July 13.<the disclurge was O cubic metura per Beconu; on

July 1a, it incxeased to 4,470 cub;c mﬁters per becbnd; and decreaa«d

egain tqka vilue of _,470 cubicvmeteza per &econd On the next d&y. e
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And it wes found to be only 247 cubic meters per aecond on July 17,
After its bigh flood" of s}ort dureilon passes away:\the channel often
imriedictely reduces its flow to its mlnlmum guzntity or even wholly
drying. In spite of its flood drmege, it is equally not adVantageoua
for both navig(tion and ir:ig,tlon purposes., lioreover, whenever the
terrible flood comes, it always cvr"ies down with it from the mounye
tinous valleys nuch nuantity of sedimentaxy matexiala which will silt
up the: channel at its 1ower course: causing the condltion from bzd to
worse, In order to'solve.the problem of flood prevent;on of tlre Shu
lio satisfactorily, it 1s necesséry.to provide detention bas;ns and a
system of groung sills st its hend wzters; In tl wey its flobd pesk -
can be depres,ed. velocity be checked: sud quantliy of silt be reduced,
But the region at the Lewud wpters of thCuhu Ho hg . never 5één;carefu1-
ly surveyed. .'inancigl difficulty ond time limitation together‘with
dioturbance due to bendits at that region lizd preven»ed us to. carry on

the survey, Therelor no definite sclieme for the (etention beasins or

‘systqm of grouﬁd 8¥lls cen be made for the time being..

As'to the lower'coursewof tbe Shu Ho, tbe chsznnel must neverthe-
less be improved for floed diccharge whethey regulation woxk is pro- .
vided on its upper part, or ‘not, The best way, as alreedy steted be-
fore, is to separate the.Shu Ho from the Yi to, The maln chanuel of
the Shu~lo is proposed to go aléﬂg the ‘Ysshg lo from Punghwayu throujh
the Tsingyi Lgke and Nose ﬁiver to the sesn at Linhungkow. (See Eig 11)
it is the shortast way with gufflcient SIOpe for discherging the- flood.

* . W
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At its 1urctions with othez existing rivexs. sluice 5atoaP111 be Pro=
vided to facilitato drainabe and alao to divert wator for irribution

and nnvicution. As 1t has alrcady been explained that tho detall dese

‘&gn can only be nade after the surwoy 13 comyleted, henca for the pre-

sent. based on the rmaps of the formcr hiang Hual bonbervancy Board we
can only estinate the coat of channel 1mprOVement with the assunption
that it is required to discharge the maximum flow of 4, bOO cubic maters

per sscond,. This vill bive the maximum limit of the coat for re ulpe

qtion of the ahu hwoe It 1a Kuown that the cost will be exyennive if

the chunnel is deaiuneu to akscuarbe the maxinun vilue of the flood
peak without any mean¢~ foz Getainin, the floou. ihis has been fully
dizcussed in the foregoing section in co.nection with the flood ccatrol
of the i hivérb The gost of the fxnal project, which 1is to te pPro-
poaod after comyletlox of the suxvey. must he far within the maxizwnm

lilhito

The Cost of Channel Impxovement

for Biscggrging the ..8Xes Flood ‘low.

The present estimntion is baaed on tle aasupptiqn that the chane
nel is called to diadharge the aaximun flooa flow of 4;500 cuvic meters

per cecond, ‘lta alignment i' uhuwn in Xige 11, rrom Linbungkow up to

‘the Teinsyi uake the channel . is 65.» kilometers long, while its 310pa

of water level is 'desizned to be 1:12,330., Frow the Taingyi uake to

Shuhokow it 48 39,46 kilometers long’and‘ita EIOpe 1s‘designed to be
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.= , 127,900, ¥rorm Shuhokow to ﬁunghwapu. its distance"is 6<.66, kilouieters
and 1ts slope is 1:3,<00. The channel at different section is desi@.-

- ed accoruin;ly. The c¢ost of this project is sunmaxizedﬂaskfbllows:
Unit : :

Item ) ' Quantity Cost | Cost ;hemafké
. e ) S— : ] | ) : i; - X $ i L__ . - - -
| ) R ol ‘ Hayllng :
. SarBhwork for dikes - 36,114,400ecu.m.| 0416 | 5,777,984 | Distance

: - ] 100 m.

. b mm o m m e - — 4 - e v N o e

{
rthwork for closinu ; 1 ¥
branches . ' 70,000cueme, 0,16 | 11 200 .

N

SO —. s, P—
. — —y e -

e

N oluiceav | I O . R | =00, ooo

S O S OO S U PR e s
i . e e e e e ]

o N

Tbtal.......,....@7.759{184

_Land Corpensation | 177,000 mou | 1000 | 1, 770 000

U I O

:Artgg;c S hegulation of tne Yi hiver.

. ~ The Yi hiver. being also taken its rise in the Lengyi mountaling
in the province of ahqntung, enters the boundary of Eiangsu irovince at
Tanchen, After it rasses Kouahangchih,‘it divides into two courses,

ihe nalin course runs southward to Chowchiakow, turns in tle southease

tern directioh to the ioma .Lake, and then flows eastward to Tashihty

. to Join the southern.athorthern Liutang !io up to the towuas, wuchang
and Iangkou, where it goes across the Jalt Canal and finds its way to
the sea, through the uwan Ho. - The brance course was formerly repulated

at its head by a movable dan called LukOWpac Ite water runs westward
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- to the Iiddle Grand’ Canal in” three diiferent e}TﬂnCl»’ their Junction e
witl tte brand Canal being ahutav*chll. uhLChiakow and Ert okow. omall
pert of the flow in ﬁle main c>urse is qlo divvrted 1o the Graud‘

Canal by way of the channel ut YaOWan. Owing to t}e limited ce; acity

of tlhe channel of the Grend Canal. only a small gﬂlt of the combined
flow does run to the Inner Gr:nd Canél kain pgrt of water retuxnr
&brin to thre 1iutang Ho through severnl cuts in the esstern baznk of
tle Grand Lanal,.namely, Chlulungmiao, durwachizo, Liu;auchien, ctc,
During trhe Ligh Tdood of the huail hiver; »arﬁ of the floeg flow :¢lso

finds its way to the Liutang lio by wey of tre Chengiu lio sud elt Cahal.

Formeriy, regulertors were ewnstrué%ed et Lukowne gnd Yegowiit, They
«ere all destreyed. The fourmer WﬂseﬁSGG to rfuiste the fiow in thei
traneh course rnd 58 & Snfé{Ua?A te;fhe Urrnd‘cmupl. But eftcr it
vas dest IU edy the main cuzrent hes found 1te wey thiough ile bLreuch
instegd of the mpin .caurse, Jerie is et lzow n vhe:e there wes & re@u-‘
l“tor crlied Ckulo:a. After its (eSbrqulUn’ ihie flow of the Yi runs
fleel" into the ursnd Caral. | HAbout cne ki, upstregn of Chulope. en
escoewry of the vrmd Cangl wis corsiiucted to eiscla{ge Sutplus vo-
ter intu the Lona isepke, 4s the lgke is cutirely silmc‘ Uiy the tiow
frow th' escr ewny runs ot  resent Girectly scuthw:rd to lle Liutunug
cdver, ODuring thc high floocé of ;he Yi Lo, & part of- flood watcr fipds
its wey thruwt Shekieng Yo to the 3hu o, The reguletor st Liulzuchiey
wiicer ceted fororiy (s o escepewey Tor the Grend Cenri, is glso nof

cxisted,
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nCCOIdln& to the recoxa of \uc furméd“Atlé liugd bOhﬂElVLBCy

e

Bonrd, gredt fleada of t}@ Y&;Hfgyc beeu glsu fayqa in t}c ye.z li&l

I3 rews Io ug ;,L Lit-
. shd 1il4e In the year 19¢,l, ‘the, mz»«;\mwfx éta.sc axd : £ ‘
) c}xsz,..b to be a,vlb eubic maie;a pér bﬁcﬂnﬁ. whllciin 19 4 1% wes =

found at Lukow/nd turbe ”.;39 duLic uetara yar saconda 3o ful &9 ﬁhb

B H 5 Od 5
"vesulz obtained by'aatﬁal meaﬁhrcuent g tke e xiruu ¢10

di c}argo of t}e Vi Lc nay be wssumed étsﬁg“le cubic nctera ger secoﬁﬁ;

ut in Cumu«rinf the valley of uhﬁ Y; Bo wlth that G

f t}e phu nO which

: is”
reucwble uluost in: chry zesy:ct tu ezcﬁgou}ex. uu 4

1o be a little blt tbo 1ow to be ndo tqd aog_aeuitn, Thczr toyokxnf;

assunx&ion ueema

180

u;tufe of »}r fleua flou. AltEOLLL the uraénnbe arue of the Yi 10 ia

oL urutiv1;3 ltxger but its alqtc ot tue flow is less than tLat of

“1@ Sy uo. dgi“b by ﬁhuse facts th¢ wroh;b&i maxxaqm om&c:;xbe ox

'm

ﬁke Xi lo cuti be by no 1ésse_ww"
. Vfwx the anyc‘uf s¢fety RS is qdhﬂhk¢~

tha i -zo,is{a;gq 4§5‘ A

e,

FReoy e ' : ol ; : E
Ge];fc-rg;i__u Se).cne ‘ . o :

»

Since the mein course uf xW Vi ke hcen Jllted Ups ¢ lrxga #ox=

tion of its fioud dater belaw thtang@ n¢s 10 finnpts*%m&1n 1Low 1nto

. . B HL : . ;“ f{ o . Lt ‘-'.g’ ’ "'.f“r. . ‘ g . K
' Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8 =~ - =+ .. .0 =




nd

oy

Approved For Release 20'08/04/22 ; CIA-RDP80T06246A004100240002-8

(67)

t1e kiddle udrend Conel, As in the yesr 1921 the discharge ¢l 1is up=
stream wes found to be :ly0l0 cubic meters per second, wille tLetApOL-
tion wrich discherged to ity e Grend Cangl by pausing throuvyl: Lakovipa
arounted ¢t 1,300 cubic neters per second, The other portion which
vent soutrward clong iis mein route wesﬁetill vartly diverted to the
irend Canel from Chulopr. —ut owing to the linited co_wecily o1 tle
Jilted erannels leading‘to tie Grend Ceneld pnd tle worse cot.dition of
$ts mein course, tle floou weter usuelly causes ti: inundgticvn o1 the
¥i Lo velley. .8 to tle Lidule Grane Cehsl which is elso linited in
cepecitly, the outlels at Criulungrico, uhwachi:o and Liulhuchien é&u'
not divest il surpslus weter cestword to the lLiuteng Lo on amecoint of
iLs silted éoudition. The cunrbin.ed flow of thépze iio gld the Yi i
usually hwes to ove:fiow on bOﬁk binks sna QauSes tre flood druege in
tre rebiﬁh of tle iiddle urand Cahal. Again the cleanliel which cige
charges the flood weter of tie Yi lo to the sep from ihe bain Jliuteng
o plong fia dorthe.n aue southern Liuteng Lo fo ihe Wuchorn @ and
langkou o hns its ecepacily gredually ciminished as it flbws tovera
downstrewun. at 18 ¢ vi3y bed ecndition forf'leod ciscizige. ot
Sariet ¢ Lu on the kain Livteng 2o the'cayﬁcits of the cl.anrel is gbout
1,200 cubic met rs pex second, while ¢t tre .licrce nezyr tlle upstieam
of‘tie Junction 6f noyithern and soutlern Liutang Lb, it is oniy "ou
cubic ricter: per seconu pppruainmctelly, ana the iotel alsclerge in
“uchang jio nd Lungkou lo is also ouly thet wucl . Oince the fiooa

fBow cen not entirely prss awey to tie ses st its downstreen, the
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land in the velléy of iie Iiuteng lo is surely subjeét fo inundetion,
In cese o part of the flow basses cnstwérd 10 Shekirig lioy thet will
nele the case more severe im the flood eres of tre hu ilo velley. In

a wordy since-thgrg is not & proper channeljbfaﬂequate capiCity to
za88 flood water.;§ tiue Yi Ho to tle sen, it 6ften-cauées Jleat diapyge
in cese of Ilood to the reiion north of tke Uld Yellow Rivel. Tk

ri:st tking to ve aone for the regulstiom of the ¥i o 1s then 10 pro-

vide a channel to tlie sea.

S

The :iddle ursnd Cansl, led weler fiom the Visken Luke, 1o the
unly wafer@ay for the draincge of wuter in the smuthwesterq pert of
tte province of Chaitung. For the scke of‘flﬁod control in Chentung
stid glso the velley of thre kidd;e‘ﬁrbnd Canai, oniy the ﬂic ko will
ve pernitted to fiow trhrowchk e Ureoud Cuilclae l'lood (ater of thlLe
vi ilo must be ucparated froﬁ it; “he course of tre flood cleniel of’
trhe Yi Mo is roposed to essc along its originzl nein course from o
L.oushangchih to Chowchigkow aud then to flow southwaid through tic
Lona lake to nm&chetu{ wh.ence by combining with the portivn of flooa
weler of .the uze Yo which is to be diverted frou Liul&uchieu'(iee next
Section on xegulstion of the Jze niver) it runs éestWerd zlon, the
.gin Liuting le to Chienchizcelih, Then by the passeg e throvgl the
sorthern Liuteng lioy Lun ¥ou lo, emd Iwen lo, it disclarges into the
sem. 1l the cheam.els wrich 3ead its flood wuter to-tle ursng Canal,
are to be closed excep: one which iy tu be reteined for sup§1y1n5 of

the ur:nd Carsl in ease of drougki., 3ince the discherce coucity of
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trhe flood cham el except the Lwan io section is everyubere much less
than the maximum v:lue to be provided, its channel_section must be

jncrensed either by excavation or by construction of dikes.,

-

Tie probible meximum discférgc of the Yi lio is 4,500 cublc meteis
per second gnd that gctually mgaéured in the year'1921,amounted.to
not less than 2,310 cubic méters per sqcond. Tut fhewcondition of
the ¥Yi I'o is Just the same’as tPFt>0f the Shu lio thét it lies & steep
volley at its upstreenm wittoxqa plcce. ior detention: Although its
flooi pezk is hlgh, but its’ auratiun is rother skort.} "¥or instsnce
in the yenr 1921, on uug. 2, 1ts disechaige was foun@ to be ¢ cubic
nete,s ner sccondonly, on Aug. T it . suddenly increused to 2,310 cubic
meters er second. ©Put on Aug. 10, :t decressed agaiﬁ'topthe amountv‘
of 363 cubic meters per sedend, Also in the year_lS;é,‘the disc}“rée
smounted to 194 cubic meters per secoud only oﬁmfuly.;é, but it rsised
to its maxirum 11,130 éuﬂic'metcrs SCI secula un Julyvéﬁ. Then the
flood lowered ugsain to trhe @ ount 6f $77 cubic meterqgcr second on
July 0. Therefore for ﬁ;e re;ulgtion of Yi lo, sseme asTin the case.
oi ''e Shu o, not only it is necesuzry to imgroie its crhen.el st the
gownstregzm side, iut alsc 1t is. reuuired'to nrovide detention reser-
voirs ond grornd sills at its ugstxeam side. Pyﬂtbiafﬁay flood wuter
will b prirtly stored u; end its ve1001ty c)ecL?d The cost of tle
chennel imyrovement will be minimized amd -at t}e’;emeviime. ttrigation
cen be developed. I}ut the survey at its be:o wstpr ia got yet complet=

ed. Ho definite sclere can be leid down for‘thegiocaiioh of detention

Approved For Release 2008/04/22 : CIA-RDP8OT00246AOO4106240002-8




Approved For I;\.’elease 2008/04/22 : C!A“:RDP8OT00246A004100240002f8

(70)

basins wiid svs*eu oi‘ground 81lls.zt rcugut. For esting tinL tlic m;x.
limit of the eost of regulation wo:k, 8 in the csse of itle “hu Lo.

it is deqipned to PE8s the maximnm dlschrrge for t}e chan‘ei iiprovee

ment, ior this couputpggony‘the,xopogrgphiczl mz2ps shd cross sectiong
of the clanrel at its ﬁinnstreaﬁl side surveyed by ‘the foimer rLiung

iluxl Conservancy Noard are used,

The Cost of Chg, el Imp: uvement
i&ﬂéwmw_____ﬂ__‘ «1o0d

“he coutrse uf the flood cLanLe for iiis cstingticn is shown in
Mg, 12, It is designed to pass tle maximﬁm flood pezK value of
49300 cubic metcrs per second, lor simpl&city of'descfiption. we nay
divide it into three sections., The first section is from Chitseng to
Suichutu, Its disclarge cepacity is aesigned for 4,500 cubic re ters
per gecond, its slojc of Tlow is fruisbout 130,700 to 137,300 the |
width of tle channel between dikes ig frowi €00 to 740 meters, the
rneiglit of dikes is increased on the avirige Oo.4mey ond its deptl of
flow is fror © to € meters, The sccuid vection is fiow Senchetu to
lungkou, 1ith the addition:l flow oi 1,000 cublic meters per secoid
fron Liulauchien(ﬁee next gacfidh). lie mexiuum dischirge for tuis
sectiun and its dowmstreanm Eﬁnngts 10 L9800 cubic umetess per secoud,
"he slope of flow fur this cection is :bout 1310,500, its BVEI ygt
widtl beiween dikes is ¢16 meters, the reigkt of dikes is from it to

6 imeters, snd the depth of water is frorm 654 to é meters at fttmiddle
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portion of the chaniel end frem 2 to 4% ricters nesr the binks, The
ipst section is from Lungkou along tlre Lwyn Ho to tle sgsec. ﬂinchIQ
cxisting choniel of the ruan lio 1s large enou i, noquuch money will
be s ent for tiiis section, 7The aversge width of the chauiel im tlis
section is gbout 1,40& reters; the heigft i dikesy frow 1 to L.o me=
tersy, and i 3 deutilh is fru.i7 to 11 meters ot tihe midule gniia frem C,.0H

LU ey Meters neasr tlie benla, The lotal cost is sunmesrized as follows:

} e - JR - ‘ . e meeemeeme v 'nfi [ * .;-Ai. SO e
Item i wuantity &amQ, Cost & . nemarks
_arthwork for dikes 46,040.0000u.m.; 0.16 € €9966,400 | Hauling 61sc
O N S . .| tence loom,
""ﬁ;‘;‘;‘; i‘ci” °1°“i“f» 500,00UCUTI. | 0216 5Up0U0 u

4 sl!liC(‘S ‘ - _ - bf - : 200’\.\)0‘ - O
L - — B S — s S 3 OO,

Land corgensation % »a.OOQmou OO 2,350,900
e e VOO SN S N B

Totl]l.o.os EEE IR IR B IR Y ;«‘9.59&‘4“0‘

article €, ieguletion _of the Jze jio
gnd_the dvers snd .gges in_the Southern Shuntung Provi

The 3Southern Grend Cenagl in the Trovince of “hentung receives sll
tlie ¢ircems from Ll mountein renges of Wel Ohexn, suel ©s the ‘en, lge
end o'ler suuill streams in the digtiiicts of Téng end Chow, The Chiy,
Jeafu end Shunpti rivers in the district of aoc¢l.ow &also ur'in into
it, ke outlets for tre Grend Cancl ore the Yelloew Hiver in ﬁ:g north
and Yangtze sdver in the s.outh, Its northern outlet is not an efficieut

one for thce Yellow .dver ted is silted up higrker enc higher that its
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dike is at present four metecrs higher then the bottom liund, 1in cun#
sccucnce, the trigngulsr shaped region enclosed.by dikea of the urend
Cengl, 0ld and néﬁ Yellow Advers resenbles a water Lesim, with only
one outlet througl the /ishen Jake, line districts in the west of

the Jrend Canel are always subjectis to inundation} anG much moré sew

' verely dsmaged in thdyear af bigyer flood. The land on the east of
the Gr.nd Cpgnal, o nccount-bf itsbhishef topogrupky, is in ¢ better
condition except . the 'tf;'disf;ict of Tungping. whiceh is permenently
inundated by the icu 0, The peoplect the province of rigmgsu, beihg
on the downsiresmn side, are coustautly in fear of the fivérs end lakes
in the provinceof Thantung being impioved anﬁ urminedbinto_their re-
gionu, In the present scieme, it is probosed to regulcte the huel end
¥i _ivers sensrstely, the liddle Granu Cancl will oniy be used to dise-
ctirge flood watef from the Shantung province till Iiuleuclien where
it finds its way to yhe sea by the Yi lio, By}his meinsy the flood

problem in the proviiice of Shantung cen be Lopefully solved,

All tre stresms run:ing sauthward.bem the prbvipce of Shantung
are nll tempprarily dctained in the ﬂishuanake. According to the to-
vogri phic mep of 1:105,000 scale, it 18 roughly estimgted that the
lule area is 370~sq.km;, enclosed.by the 31lm, contouvr line, aud is
870 su.km,, wiclosed bylthe 35m contour line, The grucrel elevetiou of
" the lake bottom is‘about 0.6m, lence the,gapacity of the lake between
51 to 35m is gorproximetely 2,480 mill, cu.mey which'is auite sufficient
to be ntilized for floodccontrol eud storesge puryosts, a8 in the c:se
of the Lungtze Lake, | N

.

Approved For Release 2008/04/22 : CIA-RDP8OT00246AOO4100240002-8




Y

T

Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8

(73)

The Flood liggnitude

the present chan:.el legding to the Yellow ..iver fo: thre .em Ho
will be maintained, :hevinundatioﬁ of‘ﬁhe aistrict of Tungping will be
relieved by smother way. llence the floodiqusntity.of the .en Lo is
not included in thc estimetion of flood megnitude for the Jouvtliern
Jraid Canal in Shentung, “he. eanct value of inflow to the Wishan luke
is not known fosr lack of Qgta. The éuegm messurec.cnt mede by bhe han-
tun Grond Canel Eba:d slicws that the iargcst aisecharie ot the .ze lio
in the period from 1915 to 1%l€ was 748 cu, m. per §ec.‘ Since the
dr:ingge area of the “/islen Lake is sporoximutely 53.000 SGe K,y while
thet of the Dze ju is glout 4.060 S(e Kmee 80 i1 tlre sinerete o1 flooa
flow as that of the Szec v ve ap;liéc to the whole pree then the mox,
flood inric. of the lake vede be Lyll0 Cu, ity pitl $LCe 4.0wIVELly b€
cruse of tiehilly tosopriiry of tic’lze o velieys the uiselirge on
unit crea nust be hish, so a gencradi oy licelion of ius rete to the
wholo orem will ¢iv o Wolue too lerge for use, morevve:, tiis mex,
flood of ti.c Sze>£o is shart—aurvied, lasiing OiLly OuC ugy. .0wy wilh
tne bip storege capsecity of the wishen leke, it is eusugh tu uwetein the
floud tlow, Unly the totel inflow or the aversge oulilow of the luke
during thc floovd period aii; be teken into celeculstion Ior reguletiou

.5 Y
WO o

sccording te Lhe rooort of Deelpefedl Cobscrvetorys itbe precipitiue

tion of tre dreivige cxrce of tre Wishin lake auring flooo serson 1o
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nearly the sume us that of Tsingtao. From the records of tlret stg-
tion, tlc¢ maximun precipitation 6cchrred;alwvys‘jn thie months of July
and august, The meximum vilues recorded were 29u.0 mu, aud 26060 mRle
rcopectivel,, hence the totzl velue of these¢ two months was D76 mu,
Also there is no record upon thgrelstion between rsinfoll end run-off
in this drazinage a:eavtokBeFtudied, we cen estimete the retio only by
ex cricnce, ror srfety, this is cssumed to be equael to 407, as thet
is tle masdmum ritio ever eccurred, 3Simce tle dreinage zrea of the
Hshen Lake is cbout 350,000 8ge. kKiies the totul dischw.ges during these
two months will be 5040005000000 X 0,576 X 044 = €,0009000,000 cu.u,
or in sgverage 1,330 C.lle 3, The flood pecy of maxivunm discherge is
3till un¥nown, but we cen makqthat 1Y.¢ w tflow of tle lrke wili not
ve ofivceted Ly the inylow directly since tle Wisklen iike cen cetedn g
ceriein siivtnt of fiood discherge., U, poOSe Ve tix the wnighe-
est Lo¥e level ot Ciiry thet in 1921 bciﬁg SLeHlme tleli we Leve ¢ 8.0~
rige cevoclty of L4806 million cd. n, betwecen tle luwest snd kighest
luke levels. The total ouiflow digelearic curing July ené August will
be 4,420 nillion cu, x, Oor 853 C.leS.. For szfeily, we take 1,000 cfm.ce

5 tie outflow aisclerge of the ishen leke,

¥lood Corirol rroject

There :re twe stvilets for tle¢ ishen lele. Cne is al Chengkoshan,
wiere it is contivl.c. by a dam calied Lingchiejice Telow ihet, Te

Teleu Ho conveys woter to the idddle crend Canal in s i:ngsu at Shutang-
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cl:il:, The other oﬁtlet is et hnnchuang,_vkere there is ¢ re ulstiug
siructure of 14 openings for regule ting tre igflow 16 elee s ¢ check
dori in *‘ke mein causl below the regvletor. "he feormer cliriel hes been
ve:y rnuck silted up, the zairum diselerge in the yeer 1071 wes only
108 contes, while tle leoke level rcacted to 26m, Also ils distshice bLe-
tween the luske end Slutangchil is longer tren tls® uﬁ the kidele urend
Canely heiice it s n flétter slope, “he latter éhanﬂel, froqhanchuang
do.a: throtgl the kid.le Grund Cenal, tleicifcre, is sclected s the
floud chgmiel for (Yo Jish:ﬁ Leke, Tut ns the lidole ;rtnc Canal will
also be used as a navigsble waterws)y, the ncvigntle copth g disclherge
sl.ould elso be considered in the floed corirel ;roject, »or the lg-
vigrtions in dry sensons, we shell conet.uct locks sl “colelckel, lioe
tingenai, Liuléuchien, etc, o8 will ve described in tlc¢ ecleptler on

nevigetion projects,

The flood flow of tle 7ishsn Jeke will be dischergea from len-
C: . Rung through-thn Jiddle Grend Catiely Yi lioy Liutsng lioy, pwen loy
and itlen to the Leun. #rom a study of tle to_ogrephy of tre Yi 1o and
Grend Cenal, the hest wey is to divert flood weter from the urind
Cainegl at fiuleouchici, A mdvable deaxi tbAdischarge 1,000 co,m.5. is pro=-
~vsed to be eoustructed on the casteru dike of the Grand Csnal just
upstrerm of ILiuleuchien lock, Below Lkt dam, the flood fldw will
\fallow the old clianrel eastwoard and mect witih the Yi 1o st Sancleiu,
“he regulstor gnd other Chei's at lanchusng end elov: the Liddle Grand

Cauizl should s)ll be demolished as to be convenient bo.l 1or flood flow
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and noavigetion, l.ovable dims siculd be con.iructed st the sides of

the locks st Teshenchui and lotingchal ze to regulate the flood flow,

“"he highest witer level of the flood chan;el of the Yi'ﬁo at San-
chztu will be 18m, Let the total loss of hesd due to the movoble dam
»t Liulauchien and in the channel betwe'n Liulasuchien anc Smachatu to
be line then the w: ter 1evel'juét cbove that dam will be 19m, <Yhe dise-
trnce between Liulsuchien snd Motingehed is 37 km, Ulic slope in this
ortion is used ss 1 in 15,500, which is the most esouomiczl slope
obivined s 1Y will utilize most'of the existing chaniels, Lhen the
we-ter level just Lclow ihie moveble ceni gt Notingehal willi be 26,28m,
lLel tﬁe iuss 0. lead due to this dex be i, the wetca level just abofe
the dem will be 27.20m, UYhe distauce betveen Hotingelel end Teshen-
cirni is 4L2,5 ¥m, I'y the suwme recson let tle slope in lis portion be
1 iu 5000 end loss of Vesd over the dem be im, then the weter level
below trhet dem will be 32,83m and thel sbove the dem will be EF,33m,
L.e dist:nce tetween ﬁhe Teghenchel ¢nd olu sluice gite ot the lk e
mouth is 11;63 lm, let tle slopé in thLis portibn mlsg ve 1 in J9000
th.en the woter level nt the laké movth will be 34,€62m, his mesns
that when the lske level regches the wghtove velue, its ovviflow discharged
wiil be 1,000 c.rn.s, “his is on thre s:fe ci®c, otleivice if the cutfiow
reaches iis unxiram v:lue until thc‘;4lé level bus reivea Lo the highe
est guge, then tre rreat srmount of storsge yrtér in tLe léke wkll csause

inmndation in its upstresr zide,
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vor safety to navigrtiony the veloecity of flow should not be more
than £ m/sce, with the muximum cischarge of 1,000 Cellvse With the above
HPUViOH(d sloues being used, then the minlpum c;oss-scction for tre
portion Letween thie loke mouth and iOulHéCl&l accuruing to rrof, Fore

h eimer's formulc, will be:s

bottom width Lom
top width uan
neann degs | wm
side slopes . 1:2

Thet from lotingedci to sdulpuchzen will ves

botiom w;‘cg Loutt
top widil sCm
mean depth Bmv
gidte slopca 1:2

Acgording to the existing eross-secticns of the Grend Cansl, not
mich aredging work is required eiceyt the wiatl of thc portion between
tre lake mouth and Tcshencroi gnd the depil of the portions just velow
Tcshenchei and Iotingehei éhould be inerersed, Oince tlie bLpirest woter
level wiil be tigler tign the growd surfece, then thce heiglit of levecs

shiould be inciessed reccording to tle Liglest weter level :lung the

Greand Lsngl os shova: in 2ig, 14, Let the top width of trke levee be 4m,

-~

it freeborrd be l.im, ené its side slopes be 1 Lo J.

Trom Liulsuckion Lo sancketu, for cconomicsl re:sous, the old

chiam el should be £:11y utilized, “he cistence in this portion is 11
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K.y MaXe discharge will be 1,000 Culies.s snu let iis sloge be 1 in

209000, Sccording to sorchheimer's foriula, its stinderd croso-secs-

tion will bes .
vottom wldth - 8om
top width | 1iom
mean depth ‘ am
gide slopes - 1:2

In trhis portion, excavation and enbenkment should be ;rovided
fron#in;auclien to Yupntu of ¢ lengii: 44907 kmey ond 0:vdy emb:nkmeunt
gl:ould be provided from Yuentu to Jauchatu of & lenpgt:h .0l ki.e The

lcvee sectionwill be the saue ¢s tlat for tle hiddle urend Censle

The elau ilo will not be clused. It wile be uved for wiicl supe
ply .urpose along its course, Ve shell construct a sluice tte at its
routh foi repuleoting its flow, also a‘siuice g:te in the . iddle Grand
Canzl should be ccusiructed adjoining the lqck ¢t lLiulauchien 10r re-
culating the ir:igetion welexr downstream. “hege two aiuice grltes cust

about U150,,000,

The totsl cost for tlrec moveble dems st Yeshencrii, hotinm chgi,
end at tle esstern dike &t lLiuldsuchien is cstimated te be about

~500,000,

Tre cousts of the flood coutrol project on tie ze 1o rna Zouthern

Shantung rivers sre supmarized as follows:
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sxeavation between lLiulsuchien

and Sanchatu 8739600CUIBS06135 = V1519450
“mbankment on the same "' 5269200CU M., 0.16 = . 84,192

.xc:ovated material used for - o , ]
cmb:alazent on tle sale ‘ 2€1p300CUD U UeURD = o, CyLil

2 sluice gates at the nouth of -
the  elau Yo and Liulauchkien , w90 guuu

3 movable dems at Teshenchal ‘ r
liotingeled and ILiulauchen T : $o0U 9000

Tdt?)l..ococo.-----oo-. :;8?23,161

This project is mein.y for providing thc flooa outlet of the
Southern Jhantung rivers, Uther sclenes s to improve the rivers

for drainrge and irrigstion sre not included for leick of detica

«
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Chapter, 111, liavigetion Frojecis.
. article 1, Introduction
gggﬁ;izﬂggph of .ivers.

“ithin the ﬁistrict pf the iwal siver ‘and urand Can&l. SlLIeans
and water bodies are 56 némerous thot nivigetiocu by stell junks gre
very much generslized, The well-known riveis &nd lames are ihe Urud |
Canal, “alt Cuanal or *en lio, Bhangfu Ho, Hungtze lLake, !l 0 ino Lzkes
end the luni Xiver proper, They are the import:nt weterweys for the
transportation of nstive goods.wand smell boets sye to be seen everye-
where, Iut they sre all of nstur:zl weter courses, so thet their na-
vigible depths are aubject to the fluctustions of the weter surfsce,
In the wet geason tLe& aré of»courSC decp énough for tie corprictive-

' ly vig bLoatsj but during tie dry season, since & ¢ source of weter
8supply is greatly limited, anid &t tlre seme tivie tre flow is uot in

e any way cliecked fror‘runnlng into the Yanbtzeklpng 91 thie seg théy

soon becone too sballow for navi@ztion. *hia is the reagon why navigdg

tion in this di trict are scarcely deGlOpCd to e great extent,
4 .
. .

In the foimér dsys when the Grend Canal wes cpzlicd upon to trane-
gourt the rice tribute for tie joyal femily, ii wao wullt meny Chait's
(rovable dsms of the sto) log type) inm the ecnel to rzise the wuter
. surf:ce in tlLe differen} 100lse such as Yunliu, Joting «i0 .eichi, etc.

Lp to the resent, even such Chei's gre still in existence, but they

arce ne:rly o1l out of repeir thet the stop logs sre nct to ke jutl down
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. even in the dry sezson, Jhey cgu serve no yurpose, resides those
Chai's, we have the Saniops «t the sulthern enc of the wing uike on
the lungtge lagke, It iz built every yesr s soonu as the flood secson
is over in order to cougel water of tie iuei hiver Lo ilow into the
«rsud cangl by wey of the Chengfu lo, .t the lower end of tiec Lrand

Canedy there sre several flood escr.es with f1:sh borrds mede of weeds

. aild errth to check the flow of the urind Canul fro@beiu@ lest into the
Yangtée Liang or the ses after a flood sesson is over, Temporexry
eartl. daus are also to be found in thc rivers to check tre flow auring
dry season, such as near”Tsematou on the Galt Capnsl, All these mesns
are for the conserv: tion of water quontlty for the use of navigation,

* Zievertheless, tliey sre all crude in form and sometircs countrzcting the

chnnnei S0 nuch 23 to cguse iumultucus flow at the openiag thet bouts

are to be towed up and down with grest ditficulty., Iu muny coscs the
navigetion routes cre entirely cut sway, thet ftrens-shipping is necese

sary ot these places,

for nuvigrtion purvose, in order to prevent the inteiruption of
traffic & river should heve @ sufficient dépth ol wyter ior iia whole
yeor to te cousistent with the dreft of tlc big cst borts, lut for
thu ngturesl water.coﬁraes, the veriztion of water level is vely gract,
y and it is quite ﬂcértxin 8 to the duritivi of time uieli thLere is ¢
gufficient deptl of water furwnpvigftion. ¥or ex:ipic on the siddle
o1 nd Canal at Yaowan _see Fige 17) tue aur;tion of tiﬁe ioy thc COn=

tizarnee of woter level 1s cifferent thruugiout the ye r, on this

D ADproved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8
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portiou of thc em the deepés'b;jyart is 1513 in elevation. In averag

there ‘are .77 dayn (21,0 of the ycar) when it is three “ﬁeters m deyth‘
118 daya (32 of the yehrh \vhen it is a}mters in de;ptz ; ;.86 da,ys
(51" oL the year) vhen 1t dq 2 aetera ln daptL; cmd b'? days {lﬂf"- of .

the yeax) when the w:ter level ever rercl @8 \the J*ecord of 3.9.‘7 metaxa.

?" S

Lcnce it is quite elea.r that watax ia dc fici&ut iar vthe ncugation of

,-_'.S:;

big boats throug hotit” the"'_»yEar. But- the way to inerease the aepth of -

. water by dee pening tha crwcl 16 ne:

¥le, becguae ﬂm;.tag t.he .a¥y =
MUELE R LE 8 th& cham;e.& 1:? exca..'.
. : »%he 'mzmt;, thus wquim i,

level to. be quickly Wi‘d

ﬂ causo the -
It :Ld tﬂl@aﬂmt B :rite'r ¢m ’be ezwavrted

x;.. . - -

tlhe tidal offent Hence t}e i-y ta presezve aufficiept”&ewthfgi '.vetoa: =

I" L

,to cmaalize tre rtver by buudmg ioeka am! momble

)ﬁddle (.rrand Gmal at Ymn.‘ \vhat 18 f‘omer]:y eonsiderﬁd o5 the high,- -

E

iqu ?13, Ra} the ‘1«9 ( st the\v_lnhl at” some jiartas of tne ludale (xrand

i _';»;;

Cmul nearly eoﬂ:cxdea vi#h thc canal 'ﬁea. tkgst m g{: thone p‘rts the

Do tm;r P T LI C e :
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canal is wholly dried up during the dxy eeason. But after*proper im-
provement iuigiven the minimum depth of watel will reach meters. 80

that. bosts wlth 900 tons of freighi cén eaaily navigute throughant the

yeer. -, ) .,. T “,. R
A.mov.blc‘dam is 80, eonstxueted t)at it caa be opened énd dh&ifat |

e s

w411 !han a river 1s cantrolled by_m vable dama. sufficieut tegth of

@tgg.dry sea;on. By;

water can ensily be pzeserved ;or navigation dux;ng
the aiae of the mmmf a;n. B m,@k “&ﬁ’*“buut. 1t lnmh_,"“tﬁo&set,_"of gatea.

‘ downstredm will

%bqaou the soe level. ;ﬁrd*
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xxoptheast anMemirate at *he sea. 1t t@naiets of. & series oi. rlvers
L ]
v .

Sy 7

| &olﬂc be bﬂnt & shanror_‘}iuaia'um cm !:he Hi

vuPp or M ‘F i"'er t“ the Yaﬁgj.ze :tiver. 'j mmz the fl"'ua anapom boats

RS ‘,,‘)-“” Lo L e AR 0 » - e B B G o
. " Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8



— i g, - - e B e

Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8

(88) ,
lock at the. propo sqgé;.neql ator pt Chiangps.

R

The Fiegicgti_on» Agf ,;ﬁutur‘é "‘Trmgﬁ”por‘tg;fgg

v e )

Eiar®

Jhen thz navisation asatem ie well develOyea, transPOrtztion and
commerce are sure to. prosper. Accoraing to Prot Franzius' eztimation;
the trand Cansl after-improvement for 5 years. will have an auxual
freight of S.OOO,ODOLtons. and” after 2¢ years. will 1ncrease to
?0.000.000 tons. dbecguse its vast collecting andﬂ:strlbuting area,
tre suitfﬁﬂity-of the location, ana cheapness\oi 1gbor w111 mexe the
develoyment qu1cke1 than ususl, 1t ‘the nPVIbstlun betse(n the Liuai
xiver and »alt Lanal is to be c&nﬁsctea, seme ueVeIOpment will be: och‘*?f

curred, Hence we can exﬂec that piter the f ysullﬁstnce the comple-’ @ 

tion of the work, annnal fremght.ot iu.OO0,000 tnna wlll be reachea. |
There is no accurate atag}atics ox the: presant traﬂqbortatlon oun thosa :
rivers, but from 8 conserVative estimate, it is nboﬁt 1.00Q,00Q tons. -.‘

That means, after 5 years, the EransQOrtatien will increaaevlen-fald;.

ca TR B : ey B #: ,_q-
. : ) I . it s
. fey
R S OEAS R

"he Hininum C;ogs-scctigg for the Cangllzgg“ iv_;g, -

The aize of a navigation canal should banz on the siza‘of boats. K
»Juring thc Ching Dynastyo whcn"riae trihute~mere trangported on thc ’
Grand Canal for»thellmperial zanily. Chai’s were tonstructed to pre-
serve a’ sufficient depth ‘of watqr fer the navisation of large boats.

But with the suspensxon of inperial aervice the GrhndﬂCen&Efi-.la@k cf

care, 80 very fer big boats are now fo. br eeen. As the Innor Grand

;L SR . = E . . P :tmv,, N A

W b
P W

e
R
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Canal is comparatively much deeper, boéts witl 150 tons sre still in
use, but they can only resch Shéopai becauaé‘beyqna that plapg.tthe

cznal becomes shallower,

Now the design of a navigatlou canal shoulu bese.on the necea-"ff*
Vsities of the immediate futur!. apa ehoulunot beover-sizeu. since the
big freight ships cun nbt be introaucea untii there are yénse nete -
worka~oi rallroada. highways anu wrtervaya at the prlncipzl centers
of fraight By uhls ways the Ireight can be greatly centrrlizen, ana ~'lﬂ

the use of big ShLﬁS can be found profitiblex But‘fgr the preaent. ;

even the milage of pﬁﬁlic rogds is rapﬁlxy 1ntreascd; Eet still th&re B

I; timn befo?&‘the complgtion.

. In the prcsent aehcme. theslargest ship chla'aume far future ,;if:A
uae 13 72 metera 1ou§, 9 meters uide*anipﬂ meters ot draft. Aaaumi;g
mthe ratto ar finenaus (vielxigkeitéirad) to
na&@ (?rlgfachigkaiés ziffer) tv bé‘c,eo.

*'o 88 ﬁnﬂ.ratio of ton- 8
nthumwfta tonnaxe will Be -
f,vz X 94x 2’3,9.88 1*0‘80 e 910 metrie tons or 9@& long tons. rhe de-ﬁA

3 A8 w3

asign of. the ehannnl for euch a canal‘§ =7 aﬁnit twn}bgats to pass

side by nide. Hence the widxh of thvﬁnanal bed}ahauldu§$~zﬁfmetera.'7

~and the minimun dcpth qf watery é:matcrsf ngh one~uuter clcarance

abetwlgn ‘the bpitom of the eanal ana thsz of’ihe sb@p ”hc typicgl R
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Jear the entrance and exist of (3 lock, the cannl should be widen-

ed for the anchorage of ships. and also these must be a atraight stres

te: as to g_,ive a clear view for the smip*»ers, In the first period of

et

. develOpment.wwe ado,t the Ie!lsule_; 'f‘-the utretoh to be one knomet.er, it

“ sfﬁém be inatglied }‘ere wg ‘e
e 88 metam. fhg ddm of thie ‘Te
depth "f mth afﬁhe aih, é}




.« -

the water for’ Iockage at esch oper‘tion 0f tLe locks includiug the

;but even during the dry'and irrigation aaaaon it ean eagily be supplied-

"'wh_
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boats and passenger boats. becaase ot cach Opezution £hey reguire very

little volune of water, and are easy to be manipulaied,u‘

« Locks eré to be openu( onee each hour.' Ecr a ngvigation caual.

seepage and evapor(tion of +he ‘canal is‘estimated to e 20 cubic meters

per aecoud.‘ “his volume of water is neglected during the flood season. o

N ‘1~‘. on’ he ; o,_ggg__ggiggtion ,egson

ey

Although ‘the flood chaunel of the hupl Ko below hunstze Lake 13 '
separate from the navigatiou ehannels. yct all other principal rivera -
withln the district of the Fuai Ho end the brand Canal are 80 regulated
that the floo@ of one river za conducteﬁ to the cther during the flood
Se&as0n, Thus the fleod of 3ze Ho is cunuuctea to flow down the urand
Canul as far as Liulauchien' the t’lood cf Yi Fo. ;o Kun Ee’: the flood
of Shu Ho, to Ybn Ho below "hinpu; ana the flooa of the Huai Ho to its

P

main channel above the Jungtae Leke. fienee uurinp the, f1o0a season

#11 locks ant MDVable dams should be opened to aiachﬂrga tle maximum
volume of watcr‘ and at th& nanl timn to naintain a favcrubls eannia “'ﬁ{
tion for navigation. “Ven 1f nawigntion is suspanaed uy,tloods. l‘ttlo-e

,‘haxn»ia done. beeuusa the dgration at tlooa aeaaon 1& rsther ahurt.

" Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8 - =
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1rrigation and navigation purposes. ‘Xt iﬂ@t time with'the sudden in-
crease of water, the water 1cvel at some portion of the river will risn.;
while thet at the other portiou ‘ﬁll.iall !ence in\oraer to avoid
inconvenience to nayigation. fhe ahallow pértion should ‘De cxcaVated pﬁ'f

so that the minimum depth cf uatcr will be three netcra .

v

Ibe.sgzzsssige_ez curv vature,"

" For a naturai waler course. thexn ate: usuall% ‘some. sharp bends.\_

w!' I

. Ilven if the. river-hus- been*canalize& and the relocity of current con-

trolled, they will still. give Buen 1ncanven1cnce to navigation. 80

'they ahould be carrecten,4and the radiu; of cnrrature should -not- be *;

ﬁdetail plans “f ‘esch’ 1°°k.;21

. ul
K
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assuming the”beariné power to be 4 .000 pouuda per snuare foot. the
, dend load of the lock srould bc reduced @0 as to decreaae the expense
of the foundation construction. So_reinforced conmtc is msed, the
loek:- walls have h.cn dgstgned vith¥c;unterforts ou the back, andﬁts
- floor roinforced with rib beans in one case, In order to 1ncreaee

the safbty of the structure. cross beamspre ndded betwcdn the counte:-

forts and rib beama perpendiculnr thh ecch other. 80 thgt thc earth.

and water pressure can be equally dlstrxbute& ‘among the bcam5¢ and if
there 13 any accidental colliaiou uue to shlps. the force can ‘be speedb'i
Axnly tranamitted to*alﬂparts of thg atructurcb

| aa the lock“vulls are aasily subdeet to inpaet. so 1n~ﬂ:e ealcu-
”flation>cr stress . thc tater prcssuro 15 increased by one third The
protection of the reinforcement 1s,uade with ELtra thickneSS,sﬂ that
any brealaga caﬂped by accident can be easily repaired.

‘The lock has two paira of miter Botes. made with structvrcl stee;. .
Hand manipulated machines are uged Tox the apera;ion ‘of 1ock gates

aud wuter passages. ,H:;f f';“- f

o . . R - . B A : -
L 4! o e T ’

When ‘a navigntlon canal is usedyta aischarze the flooa of gnother
river, the mOVable dam uhxch 1s instulleo by the side of the lock
should be !arger than usnal,“ Bnt if it is cnly uced Lo aischargeprain'

weter or to .contiel water for ncvig.cicnw ﬂ

tlgice or e dam smaller
in size will equally serve the purwoae.;?;d' & : S :

-~
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Artiecle 2, The Ngvigrtiion Project of the Grend Canal

In our first period of navigation development for the Grand Ca=-
nel, works of improveuent will be done beginnigg from Chunchigkow on
the Wishan'Lake;of the Shantung~frovince to Sankiangying on the Yalge

1ze alver for a total length of 430 kme, Along its course five locks

cre to té constructed; nemely Teshen Lock, Hoting Loek, Liuclkien lock,
Fupiyin I.ock and "maoi)ai Tock, l-‘rom Chunchiskow to Liuchien Lock,
waler is supplied by the '3'1shzm Lal.ez and from Liuchien Lock to ohao-"
pai, Loek, water 13 auppllod both by thg Wiahan Lake md Hungtze lLake,

As the ura.nd Cangl from Chunchiakmw to Cl 1angchaikou on the Yele
low River for a length of over 150 kilometexa ha!) not yet been cere-
fully surveyed; no schemes of 1myrovement Can ‘be magde, but genera.lly
‘the construction of two ;wi:ks ats two places above mentiounea Wlll suf- i}
}ﬁcien L1y acconmodate the nangatwdbetween these. tw ,rivers, After
“the com,)letion af these tw 1ocks the imezcomumgation betiveen the
angtzc Hiver and thg,-'{ellov ;uver‘ will be possihle. . j;_t__.'w:m.‘_l beﬂ.;ﬁ.qpe“ 4
after the first penod pf navigatiqn muopment. B

B ,- .
. <$,c"'

Below Shaopai there‘ are two w«ﬂx chamxela 1lowing tcwards the
' Ya.ngtze River: One is uaod for the prd‘f)oaed floodL channeit of the lnmif"
River beginning from Liucha.i. a.nd passi;;g throug} the Taip.i’ng no. Lio-‘

“ "°mak°“ and Shat"“ ‘I° to’ %&nkiwzxin&“r 'hiie the othex; Passins throush' o
' Yane:chbu 4o Luach&w to ;oin ‘the X;ngtze R;lv&q;'. Aftar the conpl‘tion

. of the flood chanuel, the mﬁer dc‘pth below Liuchai '111 he glmukh «.{g;-
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the navigatzon of Iarge bOQtS and further encaVatlon is unnecessary.
The othar channels to huachow may ba»too ahallow to accommodate the

navigat&on between the Grznﬁ Canal und the Yangtze River during the = .
dry season, yet 1t is of minor 1mpﬁrtance. so thn scheme for its excaw -

vation is amitted.

In delqribing.thcipropbsed schenes, the ﬁortiohlbf thelcsnal below
each lock is cunsidertd to ie a section. and the eugineering works of

N

the slx sections will be discuased 1n detail in the follewing Pages.

The First Seétihn: £rom cnunchiakow to Teshen Lock
For navigation purpose the nortion of the ‘crnal from Chunchiakow ‘
to thv outlet ‘of the: Wiahan Lakb should‘be QACavatec. uﬁile belo'hhe e
ouulet excavation 1& alao 1n neei!(as the canal is uaed for flood

discharge. A lock w111 be constructed at Chunchiakow ;n future to e, o
named Chui.kow Look

@
ew

“ R

‘Th‘ bridge anﬂ railaﬂat the crosain& should Yo recouairucted an& ralaadé;

;“~‘ .

- five meters rxgher ihnorder to mnxk tpom for the Cangl boats.‘.m,

'.‘;?i The length of

._K‘

kilomete:a._ @he aa;1

'Axcliltion

I
ES A_.‘bg.

e
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Jike construc .,1on with excavated gprth,

“

ramiing only - _ S 1{19",&4&\1.31. $ 27.551
Dike conatruction vqith borrowed earth RO

ramming inclnded..: . 57,5&4&3‘.:' G9209 -
.leconstruction of rtuls and bridges : - 7 2 . ' QQ,OQQ'

’ .Lotal».-..... $1’054'465 g

The Second Seetion: from\reahen Lock tomnoung Lock.

Tha railuay cdnatructcd by the Chung Shing (,oal mning Oonpany
'meeta the Grend c.n..x at zaienuang. “Aftes. the c;malizatispu of the '_
Gy nd Canal is completed. Shantung conl will fincl the mrkets in a.ll
the tovms and cit{es 1n the regions ‘of the I{ua.i Ho, the Grand Canal ¢
and the Yangtze River, "‘hia portxon of the canal shoulqbe 80 ugulated

-«that the variation or wdtnr level far the whole w v.ill be 0.5 mter. )

that” is, the highest ma.ter levéi will he %. )i
Awayter Level. Mﬁf@fa, " The m 1ife. he -16¢k
. meters and the- mind lifé. 1.‘7‘ motera. .)uriui the ‘flaod aea.aon, ,
- the diff.erence or U;atOr 1eve1 is to be reduced‘ to one mter. _ The

length of the caqd, trom Leshen Lock, %o Hoting. Lockjsg**u.sﬁw.. a.nd
| . the utimate of thg total eatpeuses includin&m &qﬁtrm.ton of Tea-]_,;.,:;f
hery z.od; n givén ﬁt‘"fthe fanowing,» g e

tér""‘ mﬂ the lowest

) :)ike cOnatructian with .exeaVated cart.h,f '
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The ﬁhird qgcticnzﬁ‘frominoting Lock'to }ithien Lock
At this wcrtiou or the canal huch difiicu;ty is felt for naviga-~
tion during the dry scasong becausa for the whole yesr tbere gre only
a faw aays when there ia a oufficient depth of w:tcr fcr the navigap

tion af 1arhc boats. Figures 17Vand‘23 will cleerly aliow these dife

- ficult featurea.

The “eleu Ho which joins the Grrnd Canel at Teichusng also unites

tith the ﬁiahan Loke ax its west bank Though this river is now guite

‘3ahallow. yet when the %@ter lavel ot the ‘Grend Canel hos been r:ised,

it is casy to be improved for navig:tion. 80 &8 t0 ugcconmodate the

communicationhith interior towna”gnd cities,

The Lung Hai Railway 1ine crossea the Grnnd canal et the south of

‘.the Telau Ho. Thougm there are now no im, ort‘nt towns in tha neighbore

hood, yet when the navigutionpyztem of the Grgnd Canal Las been deve-

YIOped, 1t will be the liukiug placu for comnunicaticns by land ad by
ter. ahd the bridge and roils ax the Junctiun of tic cenal with the

‘r‘11Way 11ne Bhould be raiaed Bix motcrs higlter in oxrder that ships

may ﬁnuablekto puass,

, "hia portion of the cvnal eheuld be 80 regulated that the veria-

 t1on&Of water level for the whole yaar will be Q0 meter, that is, the

-higheat water level will be 20 e metezs and the lowest water 1eve1.

B
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19,7 meters, The mamimum 1ift of ‘the lock will be 9,2 metcrs, and the
minimum 1ift, 8.2 met.ra. During the flood .season, the difference of
woter level 13 ‘to be réducod to one met.er. “The leng.th of the cenal
from Hoting*Lock to Liuchien Lock 13 104 kilbmeters, gnd thc estimate
of the. totu c:qxonua includihg the construmion of Ioting Lock is
| glven in tho followingz- ' '

. Conotruction of loting Lock | o £4005000
x.xca.vation, of the channel ' | 204760974 Cuem, 334,391
Jike constucticn w:lth exunted ca;th. | LR
r.mming only _‘ 5699950 cuem, 14,249
Dikc eonatruction with borrowoa earth, : |
rnmm:lng 1nc1uded. | _g; . ; g 1.9‘78.129 cu.,m, 316,499
: ﬁecbnatruction of‘ a. 'bridca and rails o fj 502000

Tﬁtﬂo....o.g...u.n........-%1'115.139

m Fourth ‘%eetiom trom Liuchien Lock to Huaiyin Lock,
ainee the v.a.tcr of the Hungtze Lake flows to the Grend Canal
through tho Chmsm r!o. 80 for this portion of the canal the varistion
of water 107(1 is very grat. ‘the higheut water 1ave1 veing 16 meters
v  and the lmmm‘t;S wnf,er ltvel. 11 mnteza. The muimum 11ft will be Yol
meters and tho min;lmum 3.‘? motcra.‘ F'rom Liuchicn Lock to Chungshin
the qmmmol ndeds nttle excaVaticn. but below Chungs} in the existing
channel of tho canal 18 so crookod that a new ehennel to connect with :
the Inrer Grmd Canal’ 18 necessary (aee xig. 26), . With the .completion
of thls new chan. xel ‘and the improvement of the Changfu Ho, boats from"
the Grand Canal gan easily ng,t_glsatn to the upper pa.rt of the luzi Ho

I : _ Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8
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. and one ot the threc Chai'a near Matou. namaly Weiehi, ‘Tungehi and
Fuahing Chai's can bde reconstnucted and usod as sluices during the
flood ﬁoason. The length of the canal rrom Liuchien Lock to Hualiyin
Lock 1s 57.5 kilomoters and the estimate of the total expensea includ~
ing. thc conntruction of Liuchbn Loek is givon in the followingx-
Cbnnfruction of Liuchien Lock | Lo _ : &400.000 ‘

. ixcavation or the shannel . . ;j?, 2.207.082 cu.m. 297,956

3

Dike construction.with xcavsted earth, - o
ramning only o S 170.020 ou.m. 44250

Dine construction with borrowed earth. . ; ;
ramming includod .  8Q,674 cu,m, 12,908

© TotEleseserseenees. $716,114

The ¥ifth Section: from Huaiyin Lock to Sheopai Lock
This portion‘of the csnal is longest among the six sections, At
’ its north extramity ia Hualyin, whick will be the communicatlon cene
E tre for the - aurrounding towns aﬂh citict. The Grand Canal communiates
o ; ff\,ﬁith iho Yhngg;ﬁiﬁivor in the sauth. tnd the ahantung Provﬁnce in the

*north cOnnthﬁ\_;fh the Tientain-rukow*and ‘Lunghui Raixrcad linea.

tluws 10 the ao- through the Ykn Ho ann Kwan Ho at the~calt. and Jjoins

with the Hungtze Lake through the Changfu lo at the west, Along its

eourse thefi.are many irportant towns and citieb. Lonce after it has

. - been regulated ang improved, the dereIOpment of eonmerce and communicu-
tion and alao the 1mprovament of livins eonditions bf the surrounding :

' tovnl and cities can be predicuted. L 3"“ B - _ i

B ~ Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8 o
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| kiang. The poxtiji’ét tho canal bq;ow“xhbyu id qugta Ger far narisar
tion throxghiutwﬁh”;ycar. bu; tromgxa@ym*tu Huaiyin thﬁ&q are only a |
'few honths out“ut*thé !hnle ycar whcu thbre is sufficient depth of o

_water for navigation. But a:tér thc 1hprovement. there wdll be no more

" %
)

of auch inconvnniencé.

' The variation of vatcr 1eve1.£oh nhic partion of the canal 18 0,6
mater. that 1|. thc highe-t watif 1eve1 will ba 7.8 meters and the low-
wst water lovol. 6(& maters. During the irrigation season. the water
surface will ucquiru u naturkl g;ope ns theﬁvator levnl mear Huaiyin
chk will be 10 mntbra, vhile thut nlar 8h$opai Lock, 5 87 meters."
The maximum lift of tﬁh’HUaiyin Lbck will be 9%2 metgra. “and the minie ,
mum,:éﬁb»nbttba The channcl betnaen Huaiyin and Huaionn is to be
enlarced, Tha lenath nf thi esnaa hgﬁwean Hu;iyin Loek and Shaopai
loek 13 145 iilnmetert.“anﬁ tha en&lmatd of %ha total uxpenao- 1nelud,
ing tho eonatruétiou of Hnaiyin Locr 1s gtvgn 1n the following:-

Couutruction or nu.;,yin xmk e L .uoo.ooo
Txecav: tion of the crmme:l - ssa,o'm cu.m. S 89,920
aamth fillingon thevwnstemq Dike , 83.000 ¢u.m. %@ ;Q,BQQ

To‘tu.‘.oi..ogoiooovcoooc 3502.720

N C&
.‘.’ 2

& The. S@xth Soction: from‘shaopni Lock to thh Ykngtze River, -
; Bet'nen 3hanp&1 and Liuchai h new channol ii oxchvated ta Join”
with thu f1ood ¢hannel of the hugi Fo at Liuchai And to tlow through

*
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' . tho Taiping He, Liochiakou and Shatou Ho to Sunkiaquing on the Yange
‘. l} ‘t:c Rﬁor. Tha o’.ld chanmel will be uud‘ u thd headb..y for the Tung= "
ymg c:nal. | | ot | -

At tha upatraam of Shaopai Lock. the,;uter 1eve1 at normal times

e from 'f,,‘.', to 6.8 metcrs. the. Varigtion of water Mvel ’being 0 5 m,
But during the irrigation season 1t uill be reduccd to 5.8 meters. AS
to the wator 10701 qt theﬂdownstream of the lockﬁit cannot be- asccr- ;

. _' 1  t;inad. becaush th&'riac an& fall of Wator levil h¢a an 1ntimate relas

| tion mimh the tidal cffect of the. & gtza Rivo; .ﬁh tbe vnlume of wator

commg from the flood diacharge chamzel qt’ the huai ho. But when the
. watca level bf the Yhngtze River is at ith ;GWest. the watar level of
. thts "éection will o bek metcr. The umeximum 111‘1; of the lock is then

Te? metera. aqd durlng the naximum discharge oi thc Hhai "Ho the high-:

est wator lev;l t tho downstream of the lobk will be V.o maters. be-

ing; 0.2 metar highaa ths.n that of the upstrem. At that ﬁne the lock

~should be oﬁeued 80 u: tq give e fred pu@sage for boata,

s Tgip;ng Ho when uued tor flood dischnrge l;ould 50 80. excaVzted
thaﬁ tho olav;tian of the canal bad will be*(.o muﬂlrl.ﬁ Lioehiakodb
and Jhatou Ho are very dagp tha& at the loweat w;xer levnl of the
. . stctio Riur. the depth of watdr is over three mtera. auu.\porm

times 1t may be aix ta saven meters. 80 atasn-boats coming Prom the
' .»Ybnatso Rivor cnn direntxy reaﬁh Iiuchai. So no drcdging works for its

»‘1mprovaent is’ necejetxy.tf oy J‘j ;1_ ST

g b
3 S
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' | mu mtiqn ot‘ t.he eana.l which passea through Eunchow 13 st nor-"'
< W m unm o:noﬁt 3 meters in depth, Vith & 1ittle dredging work to
;,‘remove i}xe «zahoui 1t yin facilitate the navization betwen Chinkims
’ ‘ é ‘i Thp Qatlmate of the totul expensel fox thiu aection of ,
ff:f. .,,“»":- al :&aﬁw&iiu& ‘the conitruétion of .:huopa.i Loak it aiven in the
N " |
RS - //_,:' "
:_ con'-;tr{rct;iori’of‘.Shaopai«Locn 2350,000
s ixeavation of the ehannel” 888,750 cu.m, 119,986
)u:c tomtrﬁctj,on with e;ceavatec‘ earth. SR ‘
_;- »Dike cemtructibn with ,‘borrOwed ea:cth: | |
rmine 1ncludc.d S | ' o%.azo cu,r, 52243
e o ?rctal . 3476,279
. '-L-‘ , Total Coat of Navigation ProJect for the Grand Canal
% Tﬁxc iatal cost for the _,first period of deveJ.Opment are:
R S PR ~/Dike Con< Jike G- lHcoon-
B S Bt Lock Con- anavatib ‘structicn|stauction [gtfuction| :
ce | Seow} truct!oﬂ é the ;. ._xth excaw|with bax-: | of rails| Total
SR tdem] o Pnnel vated sarty, | rowedesthy | - and
R R I remring  remming: | biidges,
T L TR I . only ineluded
| & s 8 R ¢ 5
{ 5 36%705 | 27,55% 194209 5o,qoo 1.064,465
| 2ne ...,‘235.535 13,808 | sam0n) 1,081,968]
406;@00_-.;,, ”f’;‘i%.-é.sg_lﬁ 14089 515,4q9 so.ooo ‘1.115.159
e - .,4» -y w- "?4." P » :
* ith 40(1 000 2@"?,956 14,250 13,903 '715.114
e 7--\,~-'a,~-ﬁw-—1»4 UOS RNEuk A0 AT NN & alt B Pl
: L‘ Ggh | 400.000 " 894920 e 2,600 | ~,.,___‘,5°2“g’72°_
-gt_h . 550.009 11,.986 ) 6, 243‘ L 476,279|
<~ e R e D e e
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The odbjeect or tia proJQct 18 to have direct navigation from ‘the
Upper Huai Jiver to tha Yollov uea. by way ﬁr ’me Huai xtiver, l'ungtu.
Lek ey Changfx Ho. Ym Ho and h\un ho. . In tho rirat period of devo-
lopuent, 1t ia progpsed tb atar% !rom Huaiyua.n down the Huai di‘vero
passing the towna and eities auch aa I enzpu. ahuyi. hnotiangchien.

- Katou, to nuaiyin,. Where it paaaqs through the lock and through a new :
cut to Haipa to Jo.‘m the Yen Ho. Mother locl. will be situated at
Tsalkung on the Yen Ho, At Lune;kou not rarpowna treamof Tooikung th. E
navigation route divtded &aelf into two vcourau. onue pessees over thch |
Lungkou Lock to the Iwag Ho and find its way to the seas anotl"er goms’
along the Yan Ho in the nnrthcrn direction to the uhrknpu Loek smd}t.hen
Joina witl” the’ see entu@ry ef tha Bhu ho‘ The tote.l 1ength of the ngvie .
eable rivera will hp 4845 km Bésmo uhe Huzz.i;,in LocL, which will :
serve both the navizntion of the Gnmd Canal and that of the preaent
river qyatem. three more meks wil.L be constructed. i. e..’ Tsaikung;
L&ngkou and Shinpu Locks. Lo |

The Kvan Ho 4o exce )tionally dcey and wide, able to be drectly

o navigatod by contal stemera of ﬁve—mter dratt. up to “xhilngahui- |

kow, In future, 11‘ imprqnmnnt wrk be executed. and jetties be cone
structed at the wtuzry to deopen the ‘southern pess near kaishen, it
is ;oaaible to bde navie:ated by ocqw Jips. and ahipn(,suuikow will be

developed as & uaport.
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In the Yhn }o*nea: lung}ouy two maVrﬁle ¢nma will be ¢antt§ug§4 ;

.‘;r

dams caﬁ be taktn away after tra 1&Vcés ; ‘ng thﬁ gortion of the Yen *

Ho from Taaikung to $h&pgu being r(ised to the requizeﬂ heitht."But

for the duw~heinf these dams will bc cloaed when the:e is a high

» . }sw;

flood of the Yi Yo.‘ eince t}e flood of the Yi ho ib dho1t duruted.

. it would not be a beqious obstruction ta ngvigetion. At the 81de of
W

the Lhngkou Lack on ﬁhé hﬂhu_no. e lawger mobeble dam is uezded for

pxcventing wator ef the Yi HO%from eséaﬁing into thc Iwan Ho during

the dry season Qwing to the preject for improvement of the vi Io
is net definitely determtneo, it fs not wiao %o construc e pexmanent

atructtre for thie dewj?beceuse. 1n c;se detention basin can be eco-

5ﬂflood fkow pﬁisea thzough

z'e;._ nomleally construuteqiut 1%9 heaﬂwvtexa 2
‘tbia dam will be - greatly reduccd.,;xenoe 1n thh fixst atage of deve-
lopmen*. oniy eaxthew"d ﬂam of the tynee pommohly ysed aa the f;ood

‘esca}#‘aa on “the In‘nér Ghmd’i“;(:anal wnl hezbui,lt gﬁerc.{ SRR

“The southern Liutang }o 13 oo&parotivclyedeeper thun the Xen Eo."
‘and witl the comtlction of the'"btnpu ana Lungkou Lucks. nevigetiun

n? .

will extend to the town of fapkou on it. ;-

f

1-  "  For irrigation purgoao a‘cqnal shuula be conatructed between
h3011angchicn and thng ﬁq Chai ‘with & sluice at tra mouth of the

'outlet. and future & leck 18 to be built by the side of the sluice

gute. go that boatﬁ éoming !rom the upaffcdp of the huai hiver c n

8ail to the Innex Qzand Canal thraugh Lhis new cpulae.

."&51‘ ‘. ", Lo L .

' .
e . o

: oy L, : I R <
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As to the tbibutaries of theaﬂnai.aiver excuvation and instaliae.
tion of 1ocks will fuxther facilitgte theanarigation.

In future durine the 1rrigation seagon the elevaiion of water
surface of the Hungtze Lakc may be reduced to 11 meuers. but before
the time when the conaump#ion of water for irrigation purpose is at
the highest degreey the lowcst water level may be higher then ll meters,

so the excavation af thq ﬂungtac Lake ‘can be temporzrily left undone,

v

Figures 24 axid 25%' ci"o“m:y ahow the plen snd profile of the scheme
to be done during the fir.t period of improvement for the Huai :iver

B

and Tigures 19 and 26 nhow‘the wuy of connection of the lual hiver

with the Grand Canal.tﬁ

First Sectioni B fromxHuaiyuan-to Hueiyin Lock

Along thia ssctiqn of the Huai Rivar there are many large cities
such as Huaiyuan. Pengpu. wuho. Shuyi and Huaiyin, Its importence of
communication and benefit to traffic is nown to all. At the upper
: part of this section. which ds the middle pert of the&uai liiver, the
chaniel {8 both deap and wide, 80 a little excavetion Iork will sufe
ficiently accommndate tho ﬂax;bation o: the biggest standardstzed
boats, Aqthe railway bridge of’ Pengpu where the Tienisin-Iukow Kaile
way line runs across the Huai River. the elevetion of the acuatments
is much higher than the uasignea high wator level, 80 no reconstruce
tiOn is necessary; nxem Kwoiehan to Kapliangchien ig the Hungtze L& .
It is quite ahallow; 80 a new nuvi&a»ion course shodnd be excovated,

¥
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. 'H: FTom iiaoliangechien to hatou ia the Changfu Lo. where mozks of exchu-
tion arc quite 1imited, aud bclow hatou there will be two new courses

" to join the Changfu Ho with the Hualyin Lock and Hiddle Grand Canal
eo Flg. 26.) The length of river for this cect:lon 18 26% kilometers

and the estimate of the total expcnae is given in the followingz-

I

Excavat10n of & new chamuel in the ) .
T ~ Hungtze Luke 1,000,000 cuem. 1605000

Ixcavetion of the channel | o 3.39@.602 cu,ii, 458,271

Dike reparation with eacavstcd earth, E -
remming only - : 995.&10 cuems 24.833

Dike reparation with borrowed earth.
mming included,. - S 29 256.950 cuent, . 3604992

Total...........c......wl.OO'G.O (J

The Second Section: from Huéiyin Lock to Tszilung Lock
There is no means:of direct compunication between the Urand Cand

and the Ybn Ho atapresent. Any cargo coming from the: Yen lio are to

be unlaaded at llsipa and transported to Huaiyin or. Yangchuang for fure
‘ther conveysnce onu the Grend Canal. and any cargo cominb fromithe Gr.nd
- Canal are to be vnloaded at Huaiyin 6r Yhngchuang and transpoxtea to
naipa far further conveyance on the Yen Ho. Zut Isipa, Hualyin ad
Yangehuang are several milea away from each other.'so tle uni.ecessary
. : emoval of curyo anong ‘those pluces not onl} wastes money gnd tine but
| also causes much i;convenience. Now from the weat of }uulyin to the
east of Hsipe, a new nuvigation channél for a 1eng~h of o34 km, is

propoaed to be excavated to ‘connect thp?G:snd Cenel with the Yen Ho,
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ﬂ,ksfrcpaitpd. The expenae fof dike rep ration which is to be included in

- Approved For Rélease 2008/04/22 . CIA-RDP80T00246A004100240002-8 L

(104)

Since the old chanhel - Yen Ho‘ﬁclow Heips is quite deep.iﬁ is
still edopted for navigatioh and no more excavation is needed, but
during the irrigetion season, theweter surface of tle Yen lo between

Huaﬁynn Lock and Tnaikung Lock will be raised hwgher than usual. 2y
ftpc dikes along this port!on of the river should be strengthened ‘and

the ‘cost of 1rrigation prodect gnd the c:nstruction of Huaiyin Lock

on the Grand Canal 1u ulso excluder from the present eatimgte.

The lowest water level at this section is 6.8‘metezs end theghigh-
est water level, 7,3 meters. and during the irrigation season thé‘wator
surface below Huaiyin Lock will ba rnised to 10 meters and abtia Tsaie- f
kung Loek, to 9,9 meters, Below Taaikuug Lock the_ water level will
be from 3,0 to 2e5 métefs, 80 the meximum 1lift at Tselkung Lock is
6. 9 metors and ‘the minimum. 203 metera. The length of river for this
lection is 61 kilometers end the estimate of the totzl expense is

given in the following:e

Construction of Teaikung Lock R £300,000
ExéaVation oﬂnew channel | 25125,680 cu,m,. 286,967

Dike construction with excGVated earth. ,
ramming only | 44130 cu,n, 105

Totel.....‘.........Q..".Q.C$587'o70

~The Third Seetion: from Tsaikung Lock to Shinpu Lock

The variation of water level for this section of tbe river is 0,5

ot .&"
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meters, that is, the highest water level is 3,Y meters and thc lowest
weter level, 3,0 meters, but at Lungkou where Yi lio flows to the Ycn
Ho through the Northern Liutang lo, th@highegt weter level of the Yi
Hp is 8,0 meters, and the lowest water level gives an insufficient
depth of &ater for nevigation, At Lungkou, two smail movsble dams
should be built across the Yen o to ki'p out the flood veter of Yi
lio and on the kwrn Ho a large movable dem mad¢ of weeds and esrtl
should be constructed, At normal times this movebte dam is closes to
prevent the Yen lo from flowing at, and duxing the flood seascn it
is opened to discharge flood water of the Yivﬁo.r in fu%ure when Yi
lio is under 1mprovemont. & permgnent movabléfdah ig to be constructed

to replece this temporaty structare,

The water level sbove Chinpu Ilock is from 3,0 to 3,0 meters and
bedow it is fronm «2,2 to J,35 meters, so the maxid" 1ift et Skinpu
lock is 5,7 meters, tut during the flood perlod of tie Shu Loy the
water level bclbw Shinpu Lock will be raise to 3,0 meters, belig 063
melers higher than the high witer lcvel of this seetion, At that dne

Shinpu Lock is to be opened to give u free paséate'of the flow,

With the completion of the naVigation worké for the Huai Liver,
Kwan Ho kow and Linhungkow will becoure thne inportint scg ports both
for the ocean stcamers and for the trousportstion of freight té inland
towns and cities, .8 to secward bound cergo cbming fron those inland

4
towns and cities, they con also be directly conveyed to either EwanhOe
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The length of rgver fOP«thl §€Ctlun 18 ebout /? ¥km, and the

length of hqu Ho from Lungkou to Lwankokow is nbOLt ] kllometczs. \

The estlnate of the totul expense is given 1n the foliow1n5. .

\fGo;stru;£1nn of the Shlnnu Loek | | ﬂ g‘i” ;;;;: '$300,000
’xEanstructlan of lock on Yi 0. atkﬁung}ou i ‘;? S 300,000
| Construction of a movéble dam onﬂYl Fo at hungkou iv‘ : ‘1§0.000
pConstruotion of‘t*o movable daMs on. Yen o, at Lungkou . 100,000

189 042 cu.m. 25,521

-
.ii:

- lee reparatlon w1\h xeavatea eqrth, ' R f_ . S
ramming only TN a0 29;?05 cu.m. 505

¥
Tu

o 30.469 cu.m, '4,8753‘

. ,;';z?‘ : “‘ ,TO t‘a.l . q“. ..:"0 . 0». :1\’ s e e e s 0 ' s o e o ?830 901 f‘:
SRR, “‘ Tbtg; Co t
¥ s e “ . "’ : h N S ; .

Ihe total ezoenses cf n v1gat10n progects fon the Hual Rlver td.f

the ééq are given in the followmng.-

: Numbex Conqtruc- CGH@tﬂM»Inprovemxm o LL, R
of tion of |tion Of of chaMBl c(ay 1 (¥) Total
segtaon :lock - mqvable . L i > :
S : dam O . .
e SR L IR S % $
1st | ° S viH:j7ﬁsig;évi::M3§§2§§2§i§:§§1§§§: Loo{i 056 _}.
~ ond 502) ,665#"-1 - L |’ 286,967 | . .l 103 | 587, 0'70
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The excavetion 6f e new na¥ig:tion ghannel in the lungtze Leke

* is to be ppstponed until the time when the cousuypption of water for
irrigation purpose is incressed and thc lovest water level of liungtze

iake 3o reduced to less then 12 meicrs, Tle expense of excavetion

v which amounts to {160,000 should be reserved for this iter,

Chapthr 1Ve Irpigeticn iroject

he region on both sides of the Lld Yellow Sdver ond the Grand

Cenpl corprices & lerge prep of fertlle land with tempercte climate

. culte suiteble for cultivetion, It is reslly one of the importunt
sectione for agrieulturel production in our countr;. bBut so long ss
the flood probvlem of the rivers, suci os thie lupi, Yi, Shu gné sze

. Siier drein in thet reglion, rercing sot solvea, the inundation snd
dronght wil)l eonetrsutly occur thet fumwine can nevér be preventec,

. Yenece ps 800N ng we heve proposed tle projects for fio0¢ ccutrol in
ordcr to remove the lornful elements of tlat region, we cre eble to

proose the urojects for irrigation,

Article 1, .stimntion on Reguirement _of eter

un account oi the difference in soll cherceteristics, climgtic
concitions gnd customs of the people, Lie crops riise on both sides

5 the Cld Yellow iver mre not idacuticsl, ¢n the norilern side the
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' ' cori.on crops roised asre those which need less quuntity of weter for
o their proauection, ln case of an extrzorainsry arotght, it will never-
t1.ciess still subject to famine, Lence irrigation is eglso inaispen-
scble, on the southern élde, rice is probably tle oniy principal'

» kiug of crop to be reiseu, especislly in ine aistrict east of the
finer urena Cenal, it needs much waler for the pruuuction, suring
tie iy ipation mensur frov lotex spring to summer, wren the precipie
toatiun i3 snull in nognitude it dﬁgﬁﬂas wholly upon tne Grend Canal
for whe s mly of unier, in esse tl.o csupwnly of weter iﬁ the Gr:nd
Couel  fror: the lurd foila, it ie usuglly not suffici~nt for supplye-
ing the whole dlotrlet, Jence the dcveloyment of irrigeiion systenm

is eryvingly nweded cspeclally in this pert of the couutry.

4\
——

Ol AT Dind In the recicn st the south of the Cld Yellow kiver the
. prinrei 8l crove r:iced ore rice, cotton, bean, wheal, sesome, pea=-nut,

autite, ete, The first rertionec two pre the srincina} crops which

. neod irvigetion duplng the dry sceeoon from leter arrivg to summer,

o ey
oan N e A FURE VAN
PRSI rrp M- S0 -]

Toag record of preciitpetion in the irrigetion aise
triet is not vvellobloe Dabed u un invegtigotions on nunthll ‘mexinuly
averne o ona mininu precipitetion tvra the record of short period at
diffe ent mircesy it iu inaicaleca tl.et in the yepr o0f evercge preci e
t: Lion the woter in justlaufficipnt foir ¢ero,is, wna thol in dry year
thie Hrecisiteticon wavtwois only to 4 incres (or 10 cu{ tror the middle
’ of Auril to thet of Julye. In thelattcr cese, roin waior ishot suffie

clc.at for producilun of crops tind Yerice iriigetion 1o necesssrye.
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H0T GUANIITY O WRIGLIUN AT S DD In spite of the minox pro-
ducts in the winter, the only principsl cpops which need irrigetion
ere rice end cotton, The iryigation season.for rice is generslly
from the middle of spril to thet of July, while cobton neecs much water
in the nonths of April end YMay. In order to obtain the maxinum yield
of yice, it will conswie enorrious curntity of wrter. Tut for cveruge
wractetion, the @mount of water needcd for irrigetion will ot be mueh,
Yow le* us take the csse of 1922 for instince, The yield of rice in
the .astorn Nistrict of the Inner Graud Cenpl in thit year was on the
aversre more then too »iculs per WOR (70 1. ver are or 000 lbs per
acre). A nortion of lord which is curn erctively low in elevation

wrg lrrigated by the supply of wrter Ilrom the siuiccs located in the
esstern dike of trhe Grend Coiely while the remuining ,ortion in this
resion had its su ply of noturel precipitetion only, wuring the peried
frov the midale of Jpril to that of July, the precipitction umounted
to 3 iuehes (20 ep) epyroximetely, and the weter su.plicd by the Grond
Cenel according tc our investigrtion vos elout 90 cubic meteru perxr

ge curd, emevntirge te ¢ totpd cumnitity of TE8 4,000,000 cuem, ‘'he sverage
of rice field in thies district pecording to the iiecngou Grind Cenel
Toexe fn ahort 10,000,000 nou, aAspume one ‘hird of tio lehd wes ir1
visoted by wnter of the Grand Cenel: then its eversge oupuly including
a1l loa~es wyas nbort 14 inches (35,5 em)e, “The totel consunmption of
weter in thet yecor wes therefore, from & to an inches (S0 to 56 om).

The yield of ricé per nou wes from 1.5 to Ueb piculs, HRused on this

Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8



Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8

( 10 )

investigetion, if some one ivot (30,4 cm) of water be supplied by ire
rizstion syster, 1t would be sufiickent to prevenﬁ fsrnine even in case
of extreordinary drought, 1Its production will nstursliy increase
during the wet year, l!lence a quantity of 1& incies (45,6 cm) of water
nzy be considered nccesssIry for rice produbtion and holf the velue or
9 1uches (22,8 cm) will be q;ibe suffickent for cotton and other mis-
cellpiigous crops, Suping the irrig: tion season even in the dry year
flere is ot least 4 inches (10 cm) of srecipitstion, Therefore the *
oraount need-d tb La suppliec by irrigation syatem*is gbout 14 inches
(5.5 en) for rice fleld snd & inches (12,7 cm) Tor votton and others.

"o total pmaunt of irrigetion weter cen tlien be estiusted on thls

bauis,

Cud VUYANG The water carried in ir-ig:tion csnels wili be partly
lost due to' seepage ahd evaporstioh. The 1o6sccs very widcly with
locul climptic conditions ond the cruracter of the bed of the cangl.
The quentity lost by eveporstion is nuch less tlian thst lost by see-
pucty vhile the leos iu old csnals is plvays smrller in compsrisen
witi the c«sé of nev: ernals, Low ir the present irrigotion distructss
il erount of los.es is nosumed to be 157 for old consls and 30i for
W 0lles,
1L I0ATID ARTA “n the regior et tlc south of the C1d Yellow livers
the lend to Ye irrigeted vy ve 4ivided into four districts, namel¥s
1.) the ‘astern Mstiict of the Crond Cendl ' |

2,) the ‘istrict of tlc Lpv Teo Takes
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3¢) the District of the Tungyang Canasls ond
4,) the Constel District

The ..as’ern District inceludes all the lend belong to the lisiens of
Fiangtu, Kaoyu, ‘soying, OShinhwey Tungtel, Telhslen end Yenchen,
According to the estiration mrde by the Kipugsu Griné Censl ILoarxd,

the area of this district, not including the lend eust of Fankung
ke, 13 about 11,745,000 mou, 867 of which is used fo- rice produce
tion ond the rem:ining 147 is for oiler miscellansous cpops, The Dige
trict of ¥zo Tro .ten inciudes all the low lend on thie southesstern
pid  of the Ingtze Lele end the west of the Urcnd louul, thet isy

the Tend suprvoundi@ the leinp, Jwuoyingy laoyu, bankwen end Chiehshon
Iekeo, torether wiil the recleiued lanide According to the ectimetion
by tte Iisngsu Gr:nd Coiel foardy tlose is rpproximuiely 1,840,000 mou
01 1rnd between the highest stoge cnid the orainery weter level of the
1ot ey prd in eddiilon anothics 1,00C,000 mouv of 1le¥e [rer con be ree
claired, After resulstion of tie Tuci Mver, gssume £07 of the total
srop to be oecunice by villsgoes snd tevns, highways and cenals, and
then the land evedleble for enltivetion will be 2,780,300 mou (sce
ehirmteor on flood contrel), Dut for eultiwvr tion of tie lrnd in this
district, not only irrig:tion cenpie wre 1ucispenseble, but dreinage
aystar.s unt olee be tulen into cowvlcerstion, Siuee tle lind is very
Ty Pre pecunvlotion of rezio o weler wILL epune mucl trorble,  For this
réﬁax divingge cpnele rud purping ol liore rust Ve provided (Sec iig,
29), Judpdng by s locel conditicus, there will be rob:bly 809 of.

the 1 to be used foo rige plunting sund 207 for otler creps, The
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District of Tungysng Canal pertly oveflapa with the Easteru bistrict
end the Coastsl District, and pertly depends its supply from the
Yéngtze. The sdditional lénd to be ifrigated by the Grend Canal

is about 2.500.000 gouQ&%SO% ofvlhe lan&lis of rice field, eund 70% of
it is for cotton ahﬁréthcr crbps.AThe Coastel District hass an ares
of 5,000,000 mon app?oximatﬁly. During its progressive development
in recent years cotton is almost fhe»only kind of plants reised in
this diatrict.‘ I£7demands less quéutity of water for iis production,
Dut 1rrigation will bé atill‘necessary in cese of drouglt during the

months of April and Kay,

TOTAL AMOULT OF WAT.R_HugUIniio Based upon the foregoiug discuse

sionsg, the tbtal ariount of irrigation weier neeued for different dise
tricts may be rouglly estivated, The Iastern Sistrict wilil denand a
quantity ofvz.GV0.00G.OOO cubic meters of weter for lrrigetion in one
ycary the District of ¥Fao Poo Lekes will demend 561,000,000 cubic me-
Jters; the District of Tungyang‘Canél. 351,000,000 cubic meiers; and
the Coastal DistfictfﬁlQ,OO0,000 cubic metera.‘ The toisl eannual dee
mand for tiie land at the south of the 0ld Yellow iiver will then oe

4,094,000,000 cublic neters,

¢ wleviiicon

article 2, The Ca
| of the Hungtze Lake.

for the irrigation of the lgnd soutkh of ihe Uld Yellow Liver, the
flow of the Huai River will be*%he;only source of supply. The nztural

flow of the Hual is very small in cese of dry year.‘ For instance in
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1917, it almest entirely cecaseu to flow uuring the nouins of Lsy and
June, Jor neeti: ¢ the demena of irrigstion, the Hungtze laoke must be

couveried 11100 ¢ 8LOYige reservolr,

According to the reecord of ihe iusi, the yesr 1917 wes the driest
fge. iipe 7)e The tot:l emount of discerge during tlet year was still
much grecter than the donend of irrigeticn, Therefore if ¢ jortion
of tle fluw curing the Tlood season inn stered up in ithe hungtze Lake,
it will be sufficient to riect tle necd in the dry season, in solviug
ti.. _roblem of storrge, two points 1.ust be teken intu cousigerction,
Cirstly since the noturel flow during the ir:ig:tion seesorn cen be
dirceily utilized for pertliy gu vlying the need, the eanount of weater
necesza.y to be stored In the la&e will be sorewlrt less than thet of
e totel dononc, ;uKi:nnxudly.‘becuuee the leie Lis o lerge surface
arces the curntity lost by evapornti&ﬂ vil} be cunsicer:ble, low for
o crse the totsl deneid for irrigition 58 4,004,000,000 cubic rieters,
Lecueting the quontity of 1,370,0004000 cubic neters wlitch coll be supe
»1lted by the naturel flow curing the ir. igation sesson, It ummcuuis to
D97 000,000 cubic neters, Assuming rnother 1,00090005000 cublc me-
+eru lost tlhrough eveporction, the totsl emount of stor:ge will be
9704000000 cubic nmeters, IT thic sliowed lowest l:ke suriczce el«evrbj-
£150 be 11 mrers, (hen frow  the coprelty curve ¥ Jig, i) it ig found
s}.4 the l:le surtece must be meint:ined vt 13,2 mete:s efter the flood
season in order to ne t tie derirnd, For pdditionsl srfety, let it be

rintrine: ot 17,6 netero after cvery flood segson is over,
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The Hungtze Laoke is used es gtorcge reservoir for ir ig:-tion, es
well a3 a detention b:sin for flood control, In order to utilize ité
full epoce1ty for dotention so a8 t0 reduce ;he cost ot tie 1mprovee
ment work for its fivoa ehen ely tle lowesr the s rlace elcvetion of
v tl.e lele ket tefore the floou seasOl, the tetter would be the cose,
¥ub. as Tor irrigetiou, the d ev:tion of the lrke surf: ce must Love o
cert;in jowest limit so that the sioruge cen be surely cccumulsted to -
tie veculred nurniity beiose tle irrigetion sepson, Coisidering the -
worst erse of 1917, thepmoint of sioreges whick could be sup . lied by |
tlo flow of th. Iued during the ,érioa after tlo flcod end vefore the
. next irrigition sesson;‘wau found to e u,bO0.000.00chubic meters,

As the croucity of the iungtze Leke between the elevgtions 13.,€ eud

1.0 meters is 1520090005000 cubic meterss it is couneluded tlot the.

juvest allowsble 1iit of the surfece elevetion of ti.e leke during the
fico¢ serson may be as low z8 12,5 meters, This wil. rendcr great ef-

“jei-ney in flood control end rt the sene time no obutruction for ire

ri :tien,

in conciusion, for pur.ose of both 1;:igction end flood contirol,
tte . le of the lLungtze Leke before the flood season must ¢t ieust be
* hWivher tlon 12,5 wmeters, one it ruost reech the eleveticn 1lo.,0 wmeters

boefure the nens irzigetion sersoi,
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Article 3, Distribution of Wpter for lrrkgation

The tovogr:phic:l fe:tures of the lemd within the irrigotion dise-
tricts have a general tendeney to slope down from north to south, The
Inner Srend Cansl and the Chupngchiig Lo are also flowing in this di-
rection, and th. ir weter suffoce is generelly higLerthan tLe surrounde-
i countries, Lence for the cunvenlence snd distribution offieter dure
ing tie irrigatiﬁn secson, tleycan be utllized oo tLe wein 1rilgetion
conurls, but the wey of su plying weter to them frum ke lungtze lLike

ig » orotlem wortry to be coisidered,

The Crangfu licy, rr outlet of the Eﬁng{ze iokey 18 uced to supply
woter to the Urend Cnnel from the lale, 4t its north eatrpcemity where
{4 Jjoins witr ile lnner frand Canal, its veter surfice 1s Licher then
the surrounding countries, so it may be utilized :s ¢ mailn iryigetion

enol, JPut its che. el is very nariovv an¢ the land long the two banks
is very kigt, Afte? the instellction of & lock gt Fuglyl:n for tic ngvie
getiu of the Hupil .iver ond the Grand Csnel, Lhe discharge oif tlo
Cheis:fu 1o, during the time when the weter ilevel of;thc nungtze iake

is 1 metern, 111 bc rbout B0 cubic mete:s per secong,aind when it is
rrised to 15,6 meters, will be ebout 140 cu,m.per sceold, but iu
averriic the total volume of weter lecd:d for wll tie 1rrigafion g1las
tricts 18 475 C.leSe. 1IN Ordeyr t‘c.s su_,;)]..y the necess:ry wolume of woter,
thie Cliangfu Ko should be deepered @ d widened, but thc miricwiess of

t1.c chen €l and the elevotion of tle fvo binks willlremder tlre excove-
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tion works too expenugive to be e..ecuted ws the mein irrigstion canul.‘
According to tre opindon of ['rof, Ctto irzngzius, a grest portion of

we ter needed for irrigetion shoula pe Cunauéteu to f10v~ff0m hgoliange-
cl.ivn peseing through the old chencel of ILsun Lo to Chinghochal ou

tl ¢ Jrend Cenel,  “houghk the old ckbnlel‘of Isun lio 1gs elso quitc 1IoTe
row, yet the land slong iis two benis is very low, so eicath1un and
dike constrﬁction with excevated eartl cgn_b§ done st the seme time
and the exrense will be nuch cheapei. As toﬂfhc Lhahgfu Ho.its‘exist-

ing ceprecity can still be utlized for irrigstion,

The volume of w:ter nccessrry for tle cultivetion of crops et

ereh of the irrigstion dictriets during tie hundred deys of ir:igetion

senson is as followg:=

.or the sastern District 310 cu,Li.pe1l sec,
For the rao iso Luke District o ' 65 cu,m,er sec,
sor the Tungyesng Canal nistriét | 40 cu.mguer gsec,
'or the Coestel District . 6D cu,u,., €T fec,

The totnl valume of wrter consumed by the culilvated fzrms of
the ebove digtricts smounts to 470 c,ﬁ.s..‘ﬁui duriug thé montl when
woter 1s most needcd for the fully cultivetea aistricts, the volume
of waler actuelly cunsuncd ey be frester than,this vilue, ‘his coi-
dition +1li, however, no! be ocecurrea until ~fter 10 or PO yes: s,

shd during thet tico Turiller irprovements will be mece, it present
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the estimate for the discharge of themmain irriﬁation canal cun base

on the average rate,

Now t)é discherge of the meln irriéetion cearl which flows from
the lung tze Leke to the Grend Conpgl through the Ching %o “Chsi i8 as=~
~umed to be 425 €., 8, and a smmll volume of Weler equal to 50 cubie
meters per sccond is conducted to flow fiom the Chumgfu Ho to the
"‘u‘xgchnng PO’,assing thro 51 the Yen lic to Ts:lkuugtu ané crosn-
\iug the Old Yell&w aiver to its suuth. A8 to the portioh of wster
.'f10wing to uhe brand Canal nt Ching o Chely & volunce Lruol to o6
CoM,. S, is conduc‘ed to fhow nurthwerd to irrigete tlre culuivated farna
gitusted slong the northerﬁ benk of the Grand Cenal aic &nutkez volume
.equgl £0 ‘100 C.Mm.B8. 18 conducted to flow eastwerd to Chunngcxgue ilo
paasing througl Chihg Fo and crossing Srevery icke to irriﬁkte the
cultivated fefms along tYe twe benks of tie river gudg to sup;ply the
Chusngclpng Ho with reﬁnining viswer, whille ¢ gieet por}ioﬁ{ of watler
equal to 300 CeMo8, 18 conducted to flow soutlwsld tolfrrigatc the
;cultivpted fryms of the I'mo "o Lele Higirict e @ tie hasteran uistrict
at the south of Sheyang,LaYe wikh the remeining woter equsl to 40 cu,
m,  pee accona flowing to Tung yeng Casnel tﬁroubh cheopel to irrigute
the chltivated farms of the Tungyeng Ccnal District, The voiune of
waler whicbkfldwa f#om‘the Changfu to to‘Chvvngckeng Yo through the
¥en lio ie used to irrigate the cultivrted feorms situsted between the
vaovth ol the Cld lellow niver aud the nortd - of xHﬂ;dghdllh with remaine
ing water ilowing to Llu(mgclazg 30 10 4oin with the esnel conming from

Ching Ho and toirrigate the LOuatal )iatrict. This is tre method of
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distrivuiing water to the irrigrtic: districts in our irrigation pro-

. ject, N

el W

irticle 4, Irrigation €anels

During the iryigstion sesson, the water surface of tile Lungtze
. Lake will be drawn down from tle normasl elevaﬁion of 1,6 meters to
t:.c lowest level of ll rieters, This loweat‘wete; level will be reoch- ;
ed ¢:ly auring the most orid season oud in ¢ very short duratiou of
time, and wmoreover'the tirve of its o;guxrence wiil;be postl; &t the
closing veriod of the ix'::a igation season, Durin&, yhat tive the flow of
* the lrrigotion cunél will be left to itself, trat is, drawing down to
its linit, for otherwlse,'it reguiics expen§1VG cceustruction work in
tLe sluices #nid canpls, It is also very cxpencive to mekc ell the ire
figetion crnels used st tie sime tine &8 nevigetion canaels us in’the‘
case of the Inner Grand Caual, korcovér during tle dry season, the
veater surfree will b#lowercd, 80 eveu tliere méy bé»pmenty bf wetey in
the chginrel, yei it is véry @ifficult to distribute it to thre irrige~

tion districts,

fhe irrigetion ceanels mre to be so dbsigned thet during tie tiae
v whieii the‘mafcr«surface of the Hungtze Lake is at wi elevetion of 12
nctersy they should give the meximux diseler¢e for irrigstion, and
wlcn the weter level 1s lowered, the disclerge is sllowed to be less
in quentity, At normal tines tle water level of the Grsud Cegnal st

Ching Yo Chad 1s 6,8 meters, and during tie irfi‘@;atioxx BCrgolly it will
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' be r.ised to 10 meters, The length of the chanﬁel from the liungtize
Lyke Lo Ching Ho Chei is 40 killomeiers, @ d the sloye of tLe water
sarfrece 15 1:i20,000, Wow & chaiiel to‘d;sckarge 2 vtlgme of water
cqurl té 425 c.um.s8, cen be designed by the Eorckhdimcr's Formula‘ﬁith
a coefficient of roughkness o8 0,0225, The feéulted cross section is
a8 fdllowsx-

. Width of woter gﬁrface = 75 nete:s
Hdth of cengl Bottom" = 45 metlers
Depth of wate:“ = 8 "
3ide slopes = 132

The test crosa-sectional design of the chan.el is to meske the out

* end £i1l in brlance, tist is the quautity of gxchzted esrth is Jjust
' enotgl. for dikc cougtiuction, The quentity of esceveted esrth used
for ui¥e condtruction is 7}5Q0.0U0 cu, m, and the ex;cuse for bolh ex-

euvition end dile cuonstruction s gbout 4192005000,

. As  the cuantity of water in the Groud Cemal which flows northe-
Lurd from Chinghoctrei is only 25 C.ile B,y tlhe emisting width of the
cloui el is quite encugh for its alsciarge cnd gnothcr yolumeof waler
rcucl to 300 e.m,n, Tlows govthwerd in the Grend Canal‘fm . Chinghoe
chal witk & rem:inihg cuantity of weter ecual 10 40 c.m.s. flowing to
Thoopai, The wrter level of the cala. &t Shadpai lock cen be reduced
t0 & meters, 80 ihere will be no obstruction ror nevig: tion, 4As the
length of the chaennel frow Chinghochel to Sheop.udi is gbout 100 km, and

the difference of whter level is 4,0 meters, the aver:ge slope of the
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water surface will be 11235,000, oW with the diversity of disclerge
and different sige of tham'el at ecch ecction of the irrigation chen-
nels, it will be esonomical to make the slope of the victer surfuce
steeper ot those pleces vlere the cross-section of the chennel is
small, sud to meke thealope of the wster surfuce flatter st those
‘places where the cross-section of the chem el is large 80 &s to save
~ Lhe labor of excuWaiion to its utwost linit, aAccording to the crosse
sections of the ln.er Grend Canel surveyed by the Iicng lual Conser-
vaincy Doard, the chennel from F&nahdi to Egsoyu is bcth nsrrow and
shallow and needs to be eXCPVath, and for the resta the cenal the
channel 1is widc en@ugh to cerry the gllotteh wuentity of disclezrge.
ith the rise of water surface due to the coﬁétructiun of locks at
_esch sention of the cenal, tle tOp oqthc dikes from Luai-an to :2Nhe
shui should be raised gbout one metex hi;her, HOw the cguentity of
earth for dike revedation is. 472,a0u CU, Diey pnd if thc¢ legbor o! rame-
ming for one cu, m, of esrth is 40,16, the toted expcloe for dike re-~
eration will be 475,600, The quentity of esceveted certh is
74527,600 cu, .m, and if tre lebor of pxchstion for one cu, 1, 0f
ecexrth is 50.27. the totol cxpense for excav:tion will be $682,000,

The surmation of tiesc two itens wiil be 7579600,

‘Jater in the Grend Cenel flous enstwerd from Chinghochei to Chu=
angcl eng Ho.-and the leight of weter surfrce ¢t the enstern exirenity

of the irrigation chznnel which joins the Grend Censl vitk Chugngchang
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s
o denends uyon the volume of wuter flSwing southwsrd from Yen io to
Chuangchsang Lo and the height of water surfzce ¢t Churngcheng Ho ne-
cessary for irrigetion, Low if the heigkt of water surface at the
csstern ex:remity-of the irrigetion chennel 18 aasumed to be 5 meters,
and that at the aown-stream side of the Chingbochti, 7 ue teréy that
ig, the difference of water level between the upyer LN lower pools
of the Chinghochel 1s O neters, the difiexence of woler level in the
irrigetion channeli will Ve 7.0‘-b.0:a«a,0 reters., The lgngth of the
chaniel is gbout 4 kilometers, so the slope of water surface will be
1:42,000, The must\economical cross-scction is as followsi-

/fidth of water surface = 40 ueters

Width’ofvchﬁnuel_bottom = 12 o

Neptl of water = 7 o

33dc¢ slopes = 132

The quatitity of excaVeted earth is 14,000,000 cu,m, znd the coaf

52,240,000,

ne Cheagiu ho'qnd Yen Ho are nci to be e.cavated aid with thieit
existing discherge cspecity, the aischarge c¢f Yen lio above the pro-
posed Taaikung Lock will be ebout 50 Colie 8o during:tle time when the
heigliv of water sﬁrface at liungtze lae is .12 meters, hen the w:ter
level at Hgaiyin ocl 1s manteined (L 11 metezs, itlwill be reduced

to 9,93 meters st Jsallung Lock, aiu such height of water surface

gives no obstruction to uevige tion, The length of e irrigttion chan«

nel starting from the Yen HoPt Teelkung Loek and'cros &ng the Cld
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thiow niver to Funing to join the Chuengcl eng lio is sbout 48 Lilome-
ters, 1f tﬁe weter level of Chusgngcheng lo et Funing is 6,0 metc: s, ¢
the slope of the water surface will be 1312,200, The crosc section
best édbpﬁed‘forbt!e irrigotion chem es is &s follows:e
‘Jidth of woter surfece = 20 mete:s
gidth of ch:uuel vottom = .5 v
bopth of water | = 5 °
“ide slopes = 132
The totel m ot of e.caveted earth end esrth uscd for dike cone

atruction is 4,720,000 cu,m, M 4a the cost will ve (1,110,000,

At Shaopailthe vdRune of water?invthc Grang Cesicl is only 40 cu.
m, per second, wnickh fldws from Shaopel to Liuechei to Jolm the Jung-
yaig Canal, A Liuchsl the ola structare sroula be reconstructed sid

the cost is'estimutau to be $50,000,

The qlmcnnion of cach irrigetion chaiel 18 based on the plens

prepared by the Liwmig Lupi Counservancy boeru, o alter gn sccurite

gurvey is compieted, the acoign is likely subject 10 chalige.

The diversion and clstribution of irrigetion rter vre eflected
by Yegulaters gna alu:cva,’tlcir kocetions c:n only Lo escerteined by
the locel cot ddtions #né reculrerent, Ihis is left for furtler invese
tigrtion, In the wew outlels of %1« (humngeleng io cad the hy proses
to, the VYangtzelleig on the Tungyeng Cesel snolld slso oe coritrolicd

by movible dane or g tes, They will Le dealt with :fter cereful
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survey is cumpleted. Besidce these, tliere will be five Lead-gotles to
be congtructed for the irrigction chunnels ond the cosis ere estimated

to be 600,000,

Article 5. Irrigetion in the Liddle Grand Cancl_Uistrict.

At the no%th of the Cld Yellow .ivei and both sices of the Liudle
Jr:nd Cangl, most éf tl.e crops such us wheeats, Vernus, holcus, potetoes
r1id o»her gruing donot require mueh wetel, At these pleces, ir ige-
tion is un%noun to the formers., 4t ic mostly cews ed by heturcl leck

of woter supplye

“hen the fupl aiver, Y1 wo, Sze 10 and Shu Lo nove been cuntrolled
aiud imrroved. tho ishan leke will be converted into ¢ artlur:l reser-
volr, ite storale of water amountinﬁ to some 2,40C niliion cubic me-
ters will be uscd to irrigc te tre erid regions coveriug vu erca of
2040509000 mou in ths districts of isuchow chd lalchou, Low e kiddle
Grand Cangl snd Delsc 1o c:rr be utilized we the iriigction chuniels.
The disechrrge of tle Jeleo Ho with & Ligh weter level gt tre Jlshan
Lekae i5 sbhbout 100¢,Mm.8.s and the remeining cugntity uf“weter recesunry
foy irrigrtizn is to be conveyec by the vicdale Grepd Cenel, 48 the
coinl 45 slaso used for flocd disclerge, 80 its cupecity is emple enougl
for conveying r;rigation'water. it Tesheuchel snd Lotingchel, the:e
are movaltle dam;’for tle reculation of flood discl arge, end st Liu-

jancrien £ movible drm slould be copmstructed to disclerge the necessary
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, |

quantity of water for the cultivited ferms situasted =t the lower course

of the canal; The cost is estimrted to be &25.000?

Article 6, Works for the First Stege of Jevelopment,

Due to the vastneas of irrigvtion districts, #ll frrigation works’
ernnot be done at the sane time, gnd as the engineering works for flood
disclorpe, novigesion and ir:igstion bear intinate rcietions with ezch |
othcer, so any woriefor the benefit of one tring shoild keep pace with
t}t of *he other. “hen the engineering wotks for controlling the
Imal ver o flow to the Yangtee Hiver sre in progress, some improve-
‘ments sho'ld be mrde for the irrigrtion disiricts et the ‘soutlh of the
0ld Yellow .Miver sns the foundation of development, The most imjort-
et region undér considerstion is the Sastern Jistrict of the Ilnner
Grénd Canel, where there rre nurerous loterel Yerd works built in the
esatern diles, but cdue to improper meiggement, much weter le wasted,
llerice nt each of the lateral hegd works, & préper siuiée-gate should
e Titted, Tﬁe metrod of its operaticn‘and the sllottcd amount of
water should be ¢ refully determined wmccording to the commending areg,
¥inds of crops, =nf the nsnture of soi}l, There shkould also be patrol
men to takxe cherge of these duties, rnd give egssistence to tre farmars
in using irrigation vwester, With the :ssistance of the genersl public,
the distrirution system is expected to be finished in ¢ few years,

But in the Imrer Grand Cenal ot the time of preliminc::y development,
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t

no harm is done if the disehsrge of the caonal is srigller tha tlhe to-
tﬁl volume of water needed for irrigetion, so the dredging of tlre
channel Letween sanshui ané s goyu cen be temoririly postponed, end
improveneunt is done oimply by the ingtalletion of 50 slulcee=g: tes,

the cost being estinated to be 100,000, Thio is the prellminary-pfo-

ject for the irrigction of the Inuer Grend Caunl district,

At the Iso Jac leke district, if irrigctiou end draligge works
are built after the improvereut of the bugd ndver, wtout 1,uu0,000 mou
of marshy lsnd c:n be recluired, If the cost of oue Liou is 4uy
£40,000,000 will be obtained from reclunction, whick will ueerly pay
for the expense for tle preliminur& enginecring vorks of the huasl i
ver systen, If the irrig:tion and dreinsg e cheplels of thet district
arc constructed at the saue tine, the excuveied e rth frou the drele-
ngge ehilinels esn be used for dile coustructiocu gloig tke.irxigatiun
chrni els, The arrangement of the irrigetiion eud dreinege cluii.els
ere shoun on Fig, 29, Treir discrerge cuprcities, crosse=gectioncl
~ areasy snd excavation nave beén cerefuli: investig ted, puc the €Xe-
pense of the enginécring works is given in the foliowingie
Jike coustruction with  5,341,000Cu,ned w0616 /cucria ¢ 55b,000

exc:uvated and boryowed
earth, ramring included
ixcavation of chanicl  17,863,000cuU.m @ $0e136/cucm, 29412000

Land occupied by 9,500 mou @ {20/mou 190,000
channels to be purciinsed

Lock and sluice consiruetion 460,000
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Instellation of five pumping plents
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k20009029

TQt&l...o..--.o.o.‘o.---...... &4,59'?'000

The irrigrtion channel wlick is used tc convey vuter from the

Jung tze leke to the Inner Grend Celiel is one of the most impori:
crngls and ite excavation will gttroct our. iirst ¢ttention, Zor

sake of everlesting cofety, the chrmiel should have a disel.rge

city of 425 CeMeB,. itie new outlet of the Tungysng usbLol

be excavated 80 a8 to glve no obstruction to the waler source,

nt
tle
capi~=
¢4 60

..LBir

designs snd costs of excayntion hove been dlre(dyadiacussed.

The following tuble is ~ sum sry of costs and woxls for tre first

gtage of irrigetion developument,

Table 7, Lstimates of Costs for Irrigetion "rojects,

sotimates of Costs,
ltems xcavation Curchos-|Installe~ Grind
of structurd ing of |tion of
chani.el land |pump Total
Irrigation chennel
(from lungtze |
Lake)to Chinghoe| L19200,000 |x300,000 ©19500000
chni
Instellation of
slulce-gntes on 100,000 100,000
the lnner Grand
 Cansl
Irrigation and '
drsinsgge works 29947,000 | 460,000 . 1.90 9000 4190005000 | 4,597,000
in XKao Tao0 Lake ‘
rDigtrict
Outlét. for the 50,000 50,000
Tungyeng Canal
$.6 247,000

Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8




Approved For Release 2008/04/22 : CIA-RDP80T00246A004100240002-8

(127)

The benefits of irriguation towerds cgkiculture is 8o grect that
bvegidcs the 340,000,000 obteined frow the reclumation of the iac Y&o
lele Districi, the volue of the yearly erops ot thet districi will
be worth about 10,000,000, At the Testern Distriet, the sres of the
land to be irrigrted is ayproxirotely 10,000,000 mouu, IT 5,000,000
mou rre under lrrigution at the becin.ing and the minimum return of
one mol. is 52,0, then $10;000.000 wili be gelned yerrly fron thot dise
trict, Hence the benefit of the preliminery enginecring project toe

wards the weslth of the people is so great that its sccouplishment should

not be delayed,
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Chepter Vo . _‘orks to be Performed

Construction works of flood contréi; navigation and irrigstion
for the whole system of the Huzi bgsin are numerous, lor those which
is of primary importance, genersl 8c:emes heve been glreed) lzid downg
and for the others, it remains to be investigeted, The I'ngineering
Buresu is preparing on one hend to cerry out the consiruction works
of the primar& 1mportance,_énd or. ‘the dhhér to work out the definite
projects, at the scme tine, for the cdﬁstruction works to be jperforme
‘ed in the Yollowing yéar.. Further ihvcatigetiona on econonicil sce-
lection snd detsil design cre slso nececssery foir the vorks to bec cure
ried out in the first few yeers., According 1o the cenestl sclenes
1eid down in the foregoin. cheptere, a list of works to be goerformen

for surveying, designing wnc experimenting is scheuuled us folliwsie

(A) WGRLS YOI SURVYTEHGS

1, The upper velleys of thc Yi and tke Shu idvers

2, The ighsu lake and the.Grvnd Canel in tre Trovince oi Shane
tung s

3, Lakes in thc upper velley of the luel Livery

4, Precise levelling elong tle Crend Caicl and tte lLwugl kdver;

5, Topograplical survey of the different pites of the proposed
atraicht cuts on the upper hunl anc its tributaries;

6, The provosec nevigetion elzunel to conreet the Imer Grend

Canagl to hungtze l.ske fror: reollangellen to Chinghochicd;
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i1,

12,
13,

14,

(B) 10

1.
2.

o
.

4,

(129)

The proposed névigntion channel between the Yen lio and Chuang-
cheng lio} |

The propesed nevigation chahnél fromChinghochel on the lnner
Grand Canal east to the Chuangeheng loj

The si£ee for locks‘and sluices on thc‘outleta of the Chuaige~
ctang llo to thé'sée.and on‘that}of Tungyyhg Cangl to the Yange
tzei

The sites for iocxs on the kidale end Southern Grand Cenal in
Shantung; |

Topogrephical survey of the Lihows aﬁd the proposed cutoff o
the Huai at Shuangkou '

The ‘sites for lock end dam on thc Hual River st Fushen;

To establish more hydroloiicsl stations or aifferent rivers
in the llugi Bmsing :nd

To connect the levelling lines on both banks‘oi the Yangtze

River,

I'0 FOR £a3Lils ENTING:

Soiliexploration on the proposed sites of structures;

Test of bemii‘;g; cipecity: of s0il ot the differcnt sites for
structures;

To establisl tie hydrsulic l:borctory for the experiment, by
rodels, to predict the conaitions of structures =fter construc-
tiox;; |

. xperiment by models the slirbility of the proposed river course
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and ehgnnel sections; @

Expeiment by models the percolatiun'in eurthcrn‘aikes;
Inspection end test on‘building meteriels; ond

Actual meaéurement fo: determining rutter's coefficicnt of

roughness of river bed,

. (C) Wu:io FOR DLCICKINGS

1.

B

9e

10,

1i,.

«
e

Selection end design of congtruction plants anc equipment;

The field layout of constructions

Regukation for field offices and svecifications for structures;
Provision of mepus of communications for ¢iffesenrt construction
capsy end crre for the 1iviﬁg of leborersg

Detail designing for locis 5nd moveble deus;

‘'roject on the systems of actention besins on 11 gnd the Shu

riverss

To deaién the navigetion eancl from the ishen Leke to connect

with tre VYellow .idver;

iroject for the inprovement of uavigetios system in the Tunge
yeng Canals |
I'rojects for reguletion of the soirces ot the Yuei .dver in the
mountainous valleys;

Trojects of locel systems in driinage, irrigetion wnc reclimo=
tion of lends for aitferent aistrk ts;

vesigning highwars and briages;

Different cit:eplans ana herbor-plens such s lusiyin, Shionge
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shuikow, Kwanhokow snd Cankiangying;

13, "lanning of machine shops for repziiing instrﬁments end equipe
nents uaéd for coustructionyg

14, surther investigstion on the operuiion of the imcnugtze Lske 80
as to r?auce its meximum surface elevetion} eud

1L, iules end regulstions for saninistrativi end msintenance of

the eompleted structuresy
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Ceographical Nnmes in inglish and Chinese

A " A
Acient Canal, thd e S ”Anhowa ;
Anhugichil ’ &g Lo |
C
Chagimee Ho L Changchuang
Changfu Ho L : Changkuslan
Chroehigchih : .g = Chentzewa
Chenysngkwen - ‘_.;&. Chisugerigkou
Chiang Huo o X Chiongpe
- Chichih e tnickwshou
* ., _ Chienchiaciih ..~ thien h
Chienshu lio or : Ching HQ
. pront shu lo AR Chitsung
Chiuluﬁﬁmiao ' = f =) Chowhsien
' Criowehi akow L _ Chusngcheng o
Chu lo | R Chulope
" Chunchigkow IR i Chungskin
Chungyichih
. | o
' srteokow
» 16‘
Fankung. Dike. Y Farkwan lu
Fanshul i \ rel Ho
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' Fenghwang Ho : T Fengtoil
. Fengyang K o Fengtaitze
¥ront 3hu Ho ﬁ: G Yuning i
Fushanehia . Fushingehsi o
Gran¢ Canal, the i
H
ligichow = o Hauchual g
Hei o “ . rotingchai A
Houekiu o L Hpi angéhi aio chil o
lisisngel ien Hu N1 ¥ psifel o
" ksin Ko oot Hsinlochen S
' Fsinpu - Esintukow
‘ Hsinyangehlang -  Hsipa
Fsuchow e lisuhsien
, Hsung Hlo( 3hun Ho)< o . Hugl River, the
Hual-an v Huaiyin
Hualyuan ‘ hucx;ua.néwei
, Huiliuchih ' R Hung lio
Hunghokow o Hunghwspu
’ Hungtze lLsYe, the g |
] 1
. Inner Grend Cand ‘ : I-tsenchih
J
Ju llo
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K
i.pishan i ]  Kaokou o
I:aolianéchien : | kao N0 lakes, the
Iaotzutze - - ¥aoyu
¥aoyu Loke, the S Koushangc;)'ih |
l;iungt}t : | Kingkouchen o
¥4ngwen Ho T Yoteltze
Kucchow "; Kuan Ho o
Fwan Ho o Ewantien Lo ;
I'weishan ' .”A kwe. lo s
Ywo Ho
L
Lichuang , Liensnui
Linow: o Lingchiape
Linhungkow S Liogpl
Liockiakou L Liuleuchien N
Liushupeng : Liutgekow
lLoctiiaochih : Loue Hu
i‘ukow ‘ Lukowpa
Lunglochih I . Lungkou
main Liutang lo _ Malangkaeng
kaotsechuang | , Matou
Meihokow IR Lengehen
Kengyl mountains o kiddle Grand Canal, the - ‘
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